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s the Nation’s principal conservation agency, the 

Department of the Interior has responsibility for 
most of our nationally owned public lands and natural 
resources. This includes fostering the wisest use of our 
land and water resources, protecting our fish and wild- 
life, preserving the environmental and cultural values 
of our national parks and historical places, and provid- 
ing for the enjoyment of life through outdoor recreation. 
The Department assesses our energy and mineral re- 
sources and works to assure that their development 
is in the best interests of all our people. The Depart- 
ment also has a major responsibility for American 
Indian reservation communities and for people who live 
in Island Territories under U.S. administration. 
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FOREWORD 


Sey Water Resources Abstracts, a semimonthly 
journal, includes abstracts of current and earlier pertinent 
monographs, journal articles, reoorts, and other publication 
formats. The contents of these documents cover the water- 
related aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the charac- 
teristics, conservation, control, use, or management of water. 
Each abstract includes a full bibliographical citation and a set 
of descriptors or identifiers which are listed in the Water 
Resources Thesaurus. Each abstract entry is classified into 
10 fields and 60 groups similar to the water resources re- 
search categories established by the Committee on Water 
Resources Research of the Federal Council for Science and 
Technology. 


WRSIC IS NOT PRESENTLY IN A POSITION TO PROVIDE 
COPIES OF DOCUMENTS ABSTRACTED IN THIS JOUR- 
NAL. Sufficient bibliographic information is given to enable 

readers to order the desired documents from local libraries 
or other sources. 


Selected Water Resources Abstracts is designed to serve 
the scientific and technical information needs of scientists, 
engineers, and managers as one of several planned services 
of the Water Resources Scientific Information Center 
(WRSIC). The Center was established by the Secretary of the 
interior and has been designated by the Federal Council for 
Science and Technology to serve the water resources com- 
munity by improving the communication of water-related 
research results. The Center is pursuing this objective by co- 
ordinating and supplementing the existing scientific and tech- 
nical information activities associated with active research 
and investigation program in water resources. 


To provide WRSIC with input, selected organizations with 
active water resources research programs are supported as 
“centers of competence” responsible for selecting, abstract- 


ing, and indexing from the current and earlier pertinent litera- 


ture in specified subject areas. 


Additional ‘centers of competence” have been established in 
cooperation with the Environmental Protection Agency. A 
directory of the Centers appears on the inside back cover. 


Supplementary documentation is being secured from estab- 
lished discipline-oriented abstracting and indexing services. 
Currently an arrangement is in effect whereby the Bio- 
Science Information Service of Biological Abstracts supplies 
WRSIC with relevant references from the several subject 
areas of interest to our users. In addition to Biological Ab- 
stracts, references are acquired from Bioresearch Index 
which are without abstracts and therefore also appear ab- 
stractless in SWRA. Similar arrangements with other pro- 
ducers of abstracts are contemplated as planned augmen- 
tation of the information base. 


The input from these Centers, and from the 51 Water Re- 
sources Research Institutes administered under the Water 
Resources Research Act of 1964, as well as input from the 
grantees and contractors of the Office of Water Research 
and Technology and other Federal water resource agencies 
with which the Center has agreements becomes the informa- 
tion base from which this journal is, and other information 
services will be, derived; these services include bibliographies, 
specialized indexes, literature searches, and state-of-the-art 
reviews. 


Comments and suggestions concerning the contents and ar- 
rangements of this bulletin are welcome. 


Water Resources Scientific Information Center 
Office of Water Research and Technology 
U.S. Department of the Interior 

Washington, DC 20240 











CONTENTS 


FOREWORD onion aoa o oeg 3d mine le pean og ge = 8 9l ue 6 eine ttle ee un agg iii 


SUBJECT FIELDS AND GROUPS 


0 


— 


02 


03 


04 


05 


06 


07 


08 


09 


10 


Please use the edge index on the back cover to locate Subject Fields and Indexes. 


NATURE OF WATER 
Includes the following Groups: Properties; Aqueous Solutions and Suspensions 


WATER CYCLE 
Includes the following Groups: General; Precipitation; Snow, Ice, and Frost; Evaporation and 
Transpiration; Streamflow and Runoff; Groundwater; Water in Soils; Lakes; Water in Plants; Erosion and 
Sedimentation; Chemical Processes; Estuaries. 


WATER SUPPLY AUGMENTATION AND CONSERVATION 
Includes the following Groups: Saline Water Conversion; Water Yield Improvement; Use of Water of 
Impaired Quality; Conservation in Domestic and Municipal Use; Conservation in Industry; Conservation 
in Agriculture. 


WATER QUANTITY MANAGEMENT AND CONTROL 
Includes the following Groups: Control of Water on the Surface; Groundwater Management; Effects on 
Water of Man's Nonwater Activities; Watershed Protection. 


WATER QUALITY MANAGEMENT AND PROTECTION 
Includes the following Groups: Identification of Pollutants; Sources of Pollution; Effects of Pollution; 
Waste Treatment Processes; Ultimate Disposal of Wastes; Water Treatment and Quality Alteration; 
Water Quality Control. 


WATER RESOURCES PLANNING 


Includes the following Groups: Techniques of Planning; Evaluation Process; Cost Allocation, Cost 


Sharing, Pricing/Repayment; Water Demand; Water Law and Institutions; Nonstructural Alternatives; 


Ecologic Impact of Water Development. 


RESOURCES DATA 
Includes the following Groups: Network Design; Data Acquisition; Evaluation, Processing and 
Publication. 


ENGINEERING WORKS 
Includes the following Groups: Structures; Hydraulics; Hydraulic Machinery; Soil Mechanics; Rock 
Mechanics and Geology; Concrete; Materials; Rapid Excavation; Fisheries Engineering. 


MANPOWER, GRANTS, AND FACILITIES 
Includes the following Groups: Education—Extramural; Education—In-House; Research Facilities; 
Grants, Contracts, and Research Act Allotments. 


SCIENTIFIC AND TECHNICAL INFORMATION 
Includes the following Groups: Acquisition and Processing; Reference and Retrieval; Secondary 
Publication and Distribution; Specialized Information Center Services; Translations; Preparation of 
Reviews. 


SUBJECT INDEX 


AUTHOR INDEX 


ORGANIZATIONAL INDEX 


ACCESSION NUMBER INDEX 


ABSTRACT SOURCES 





1, NATI 
1A. Pro 


A STATIS 
WATER Q' 
Geological 


Div. 

J. M. Land 
Water Resc 
468, April | 


Descriptors 
lechone, M 
istry, * Wats 


Water qual 
bles; the cl 

an 
probability 
constituent: 
functions ( 
indices to r 


USGS) 
W79-07708 


Descriptor. 
*Physical f 


An investi 
on the aqu 
out using 

Likov, and 
water wa: 
proper an 
water is ii 
category, ¢ 
physical c 
tural and 

thickening, 
calculated 


characteris 
W79-07841 


SPRINGS 
Geological 
sources Di 
lahassee. 

J.C. Rose: 
and R. W. 
Florida Bi 
vised), 197 


Descriptor 
*Discharg 


Florida’s 2 
than 6 bill 
stone of tl 
tory of ab 
water disc 
billion gal 
amount of 
in 1975. T! 
al. Neither 
cantly in | 
populous s 
or their fi 
creased wi 
ed along t 
are many 
least 50 s 





SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 
1A. Properties 


A STATISTICAL VIEW OF A CLASS OF 
WATER QUALITY INDICES, 
Geological Survey, Reston, VA. Water Resources 


Div. 

J. M. Landwehr. 

Water Resources Research, Vol. 15, No. 2, p 460- 
468, April 1979. 10 fig, 2 tab, 26 ref. 


Descriptors: *Water quality, *Indexing, 
methods, Methodology, Water types, 
istry, *Water quality indices. 


*Statistical 
ater chem- 


Water quality indices are treated as random varia- 
bles; the class of quality ‘averaging’ indices is ex- 
amined and several statistics are derived. The 
probability density functions of the water quality 
constituents and the structure of the transform 
functions (rating curves) influence the ability of 
indices to measure policy performance. (Woodard- 
USGS) 

W79-07708 


THE DEPENDENCE OF DEWATERING PROC- 
ESS ON AQUEOUS PROPERTIES OF 
SLUDGES, 

Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidro-geologii, Gos- 
stroy (USSR). 
L. G. Pirogov. 
In: Handling, Treatment and Disposal of 
Wastewater Sludge, p 144-147, 1975. 6 tab. 


Descriptors: *Dewatering, *Equations, *Sludge, 
*Physical properties, Osmosis, Filtration. 


An investigation of the dependence of dewatering 
on the aqueous properties of sludges was carried 
out using the works of P. A. Rebinder, A. V. 
Likov, and M. P. Kazansky. Osmotically combined 
water was separated into two types: osmotic 
proper and entrapped water. When entrapped 
water is included in the Rebinder classification 
category, a uniform method for the calculation of 
physical constants related to water balance, struc- 
tural and filtration characteristics, and sludge 
thickening, was developed. Equations and actual 
calculated values are presented for these physical 
characteristics. (See also W79-07825) (Small- FRC) 
W79-07841 


SPRINGS OF FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div.; and Florida Bureau of Geology, Tal- 


J.C. Rosenau, - L. Faulkner, C. W. Hendry, Jr., 
and R. W. Hul 

Florida Serees of Geology Bulletin No 31 (re- 
vised), 1977. 461 p, 31 fig, 7 tab, 91 ref. 


Descriptors: *Florida, *Springs, 
*‘Discharge(Water), *Spring waters, *Water qual- 

wells, Water utilization, Recreation, 
Scuba diving, Aquifer characteristics, Hot springs, 
Thermal water, Geohydrologic units, Karst, 
Caves, Submarine springs, Limestones, Aerial pho- 
tography, Data storage and retrieval, *Springs in- 
ventory. 


Florida’s 27 first magnitude springs discharge more 
than 6 billion ao per day from Tertiary lime- 
stone of the Floridan aquifer. Based on an inven- 
tory of about 300 springs, estimated total ground 
water discharge from Florida’s springs averages 8 
billion gallons per day, or more than twice the 
amount of fresh ground water pumped in Florida 
in 1975. The major use of the springs is recreation- 
al. Neither use nor spring flow has changed signifi- 
cantly in the past 30 years. A few springs in the 
populous southern part of the State no longer flow, 
or their flows have been reduced, owing to in- 
creased water use. Florida’s springs are concentrat- 
td along the major streams and west coast. There 
are many submarine and some pseudosprings. At 
least 50 springs are known along the Suwannee 


River and its tributaries, of which 9 are first magni- 
tude springs having a flows of more than 65 
million gallons per day. The report describes the 
— their water quality, and flow rates. Photo- 
graphs and maps are included and each spring is 
located poem P uses) and by latitude and longi- 
wien 


2. WATER CYCLE 
2A. General 


CHEMICAL CHARACTERISTICS OF SMALL 
STREAMS NEAR HANEY IN SOUTHWEST- 
ERN BRITISH COLUMBIA, 

British Columbia Univ., Vancouver. Faculty of 
Forestry. 

ad gor bibliographic entry see Field 2K. 


EVOLUTION AND tale OF A FIVE-DAY 
WATER YIELD MO 
Clemson Univ., SC. tert of Agricultural Engi- 


are. 

ilson, J. T. Ligon, and A. G. Law. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 22, No. 2, p 298-303, March- 
April 1979. 11 fig, 4 tab, 'S ref. 


Descriptors: *Water yield, *Watersheds(Basins), 
*Model studies, *Mathematical models, Runoff, 
Precipitation(Atmospheric), Rainfall-runoff rela- 
tionships, Hydrographs, Flow, Analytical tech- 
niques, Hydrology, Parameters. 


The water yield model developed at the Southeast 
Watershed Laboratory was used on 10 watersheds 
representing 3 physiographic provinces in an effort 
to test its adaptability to different watershed char- 
acteristics. In each case, the analysis mode was 
used to obtain optimized values for the 11 param- 
eters using 5-day values of precipitation and runoff. 
For one watershed, each parameter (a group of 5 
in one case) was varied individually through a 
range of 1/4 to 4 times its converged value to 
study the influence of single parameter variation. 
This process indicated that 1/2 to 2 times the 
converged parameters do not drastically alter the 
results of prediction. Some attempts were made to 
determine parameter differences on watersheds of 
different physiographic regions, but an insufficient 
number of watersheds was used to effectively 
relate physical watershed characteristics with pa- 
rameters. Water yield predictions using converged 
rameters and averaged parameters (across 12 
our-year watershed-periods) were made, plotted, 
and compared. Simulation results were good with 
converged parameters; peaks, recessions, low 
flows, and total yields matched well. With aver- 
aged parameters, total 4-year yields ranged from 
69.6 to 127.8% observed flow. Peaks, recessions, 
and low flow were not as well matched, although 
qualitatively the shape of the hydrgraph was well 
reproduced. (Sims-ISWS) 
79-07556 


SIMULATION OF ARID RANGELAND WA- 
TERSHED HYDROLOGY WITH THE 
USDAHL-74 MODEL, 

Science and Education Administration, Boise, ID. 
Northwest Watershed Center. 

C. L. Hanson. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 22, No. 2, p 304-309, March- 
April 1979. 7 fig, 4 tab, 9 ref. 


Descriptors: *Soil water, *Runoff, *Model studies, 
*Mathematical models, *Idaho, Ranges, Arid 
lands, Arid climates, Precipitation(Atmospheric), 
Rainfall, Snowfail, Snowmelt, Infiltration, Soils, 
Geology, Land use, Grazing, Vegetation, 
Watersheds(Basins), Hydrology. 


The USDAHL-74 revised model of watershed hy- 
drology was evaluated on an 83-ha arid rangeland 
watershed in southwest Idaho. The model simulat- 
ed soil water adequately, except during periods in 
late summer and fall. Simulated runoff indicated 


that the model responded primarily to precipitation 
intensity; however, measured watershed runoff re- 
sponded primarily to precipitation amount and not 
as much to intensity. (Sims-ISWS) 

W79-07557 


HYDROLOGIC pt nae OF BRUSH CON- 
TROL ON TEXAS RAN 
=— and Education "hamoeenaion, Temple, 


C. W. Richardson, E. Burnett, and R. W. Bovey. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 22, No. 2, p 315-319, March- 
April 1979. 3 fig, 3 tab, 8 ref. 


Descriptors: *Brush control, *Vegetation effects, 
*Runoff, *Texas, *Southwest U.S., On-site investi- 
ations, "Ranges, Mesquite, Rainfall, Drainage, Ef- 
‘ects, Soil moisture, Soil water, 
Watersheds(Basins), Evapotranspiration, Vegeta- 
tion, Herbicides, Hydrology. 


Noneconomic brushy vegetation infests millions of 
acres of rangeland in the Southwestern United 
States. This investigation was conducted to deter- 
mine the hydrologic effects of controlling the 
brush chemically or mechanically. In the Black- 
land Prairie of Texas, two small watersheds infest- 
ed with honey mesquite were selected for this 
study. The mesquite on one watershed was killed 
with chemicals. Killing the mesquite reduced eva- 
potranspiration about 8 cm per yr and increased 
surface runoff about 10%. In the Edwards Plateau 
of Texas, two watersheds infested with brush were 
used to determine the hydrologic effects of me- 
chanical methods of brush control. Root plowing 
to remove the brush on one watershed reduced 
surface runoff about 20%. (Sims-ISWS) 
W79-07558 


‘ARIMA’ PROCESSES FOR 


‘HYDROMETEOROLOGICAL FORECASTING 


AND SIMULATION (LES PROCESSUS DU 
TYPE ‘ARIMA’ POUR LA PREVISION ET LA 
SIMULATION EN HYDROMETEOROLOGIE), 
Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

J. W. Delleur. 

La Houille Blanche No. 6. p 391-400, 1978. 7 fig, 2 
ai9) 16 ref. (English summary). OWRT B-036-IND 
(19). 


Descriptors: *Weather forecasting, *Runoff fore- 
casting, *Stochastic processes, Simulation analysis, 
Synthetic hydrology, ARIMA, Hydrometeoro- 
logy. 


‘ARIMA’ stochastic process models are combina- 
tions of autoregressive models and movable aver- 
ages over random independent variables. Their 
flexibility allows simulation of the random struc- 
tures of stationary or non-stationary chronological 
hydrometeorology records. Their application is fa- 
cilitated by routine model identification, estimation 
and test methods. Applications of ‘ARIMA’ 
models for description of monthly rainfall and both 
monthly and annual runoff in a certain number of 
catchments in the central United States are dis- 
cussed. An example is given of the use of such 
models for forecasting runoff from forecast rainfall 


data. 
W79-07583 


EFFECTS OF A BARRIER ON TEMPERATURE 
STRUCTURE AND MIXING IN THERMALLY 
STRATIFIED WATER COOLED FROM 
ABOVE, 

Purdue Univ., Lafayette, IN. School of Mechani- 
cal Engineering. 

R. Viskanta, A. Karalis, and M. Behnia. 

Warme- und Stoffubertragung, Vol. 11, p 229-239, 
1978. 8 fig, 1 tab, 18 ref. OWRT B-077-IND(3). 


Descriptors: *Heat transfer, *Convection, *Cool- 
ing, *Stratification, Heat flow, Energy transfer, 
Temperature, Thermocline, Interferometry, Mach- 
Zehnder Interferometer. 


A Mach-Zehnder interferometer was used to study 
the unsteady temperature structure in radiation 








Field 2—WATER CYCLE 


Group 2A—General 


stratified water cooled from above. Temperature 
distribution measurements in a test cell filled with 
distilled water provide conclusive evidence that 
the thermal structure between the air-water inter- 
face and the stable region is controlled by buoyan- 
cy induced natural convection. The cooling from 
above produces a complex vertical temperature 
— which can be divided into several distinct 
page Introduction of a thin, rigid transparent 
) plate into the water before Sacnel stratifi- 
ae by radiation and cooling confines the natu- 
ral convection driven flow and reduces the intensi- 
ty of mixing. As a result, the energy transport from 
the interior of the water layer to the interface is 
decreased. However, under the experimental con- 
ditions tested use of rigid, horizontal plates intro- 
duced in the fluid was not very effective in reduc- 
ing the transport of heat from the warm interior to 
the cooler interface. 
W79-07584 


FREE CONVECTION IN THERMALLY 
STRATIFIED WATER COOLED FROM 
ABOVE, 

Purdue Univ., Lafayette, IN. School of Mechani- 
cal Engineering. 

M. Behnia, and R. Viskanta. 

International Journal of Heat Mass Transfer. Vol. 
22, p 611-623, 1979. 11 fig, 1 tab, 30 ref. OWRT B- 
077-IND(4). 


Descriptors: *Heat transfer, *Convection, *Cool- 
ing, *Stratification, Heat flow, Energy transfer, 
Temperature, Thermocline, Interferometry, Mach- 
Zehnder Interferometer. 


The thermal and fluid kinetics of the convective 
layer during cooling from the free surface of a 
thermally stratified water by convection, latent 
energy transport, and radiation is studied. Labora- 
tory experiments were performed and a Mach- 
Zehnder interferometer was used to measure the 
unsteady temperature distribution in a test cell 
filled with water which was previously stratified. 
A simple mathematical model based on a thermal 
energy balance is developed to predict the thick- 
ness and the mean temperature of the layer. The 
model predictions agreed to within 10% with the 
data from controlled laboratory experiments. It 
was found that the numerical solution to the model 
equations agree better with the experimental data 
than those based on the closed form analytical 
solution using the constant average surface heat 
flux. It was determined that the surface boundary 
condition and the internal physical processes of 
mixing and entrainment must be better understood 
in order to model the dynamics of the mixed layer 
in natural waterbodies. 

W79-07585 


A GEOHYDROLOGIC OVERVIEW FOR THE 
PECORA SYMPOSIUM FIELD TRIP, JUNE 
1979 

Geological Survey, Huron, SD. Water Resources 
Div. 

N. C. Koch. 

Geological Survey open-file report 79-563, May 
1979. 19 p, 3 fig, 6 ref. 


Descriptors: *Available water, *Surface waters, 
*Groundwater resources, *Hydrogeology, *South 


Dakota, Aquifer characteristics, Water wells, 
Water yield, Streamflow, 
Evertehent Amcpeetc), Lakes, *Big Sioux 
River basin(S Dak). 


The settlement and development of South Dakota 
and the Big Sioux River basin have been closely 
related to water resources. The climate is a conti- 
nental type and annual precipitation in the basin is 
about 23 inches. The area of the field trip lies 
within the Coteau des Prairies, a massive highland 
within the Central Lowlands Province. It is 
drained primarily by the Big Sioux River. The 
bedrock underlying the coteau is a series of Creta- 
ceous sedimentary rocks and the Sioux Quartzite 
of Precambrian age. Wells in the Cretaceous 
Dakota Sandstone yield from 10 to 1,000 gallons 
per minute; the other bedrock formations generally 
yield less than 10 gallons per minute. The glacial 
outwash deposits on the coteau are generally ex- 


cellent sources of ground water; the other glacial 
d its, till and loess, are not dependable sources. 
(Woodar ‘oodard-USGS) 


W79-07699 


A PHYSICALLY BASED, VARIABLE CON- 
TRIBUTING AREA MODEL OF BASIN HY- 
DROLOGY, 

Institute of Hydrology, Wal tonne (England). 

K. J. Beven, and M 

Hydrological Sciences Bulletin, Vol. 24, No. 1, p 
43-69, March 1979. 16 fig, 1 tab, 36 ref. 


Descriptors: *Watersheds(Basins), *Hydrology, 
Mean studies, *Hydrological aspects, Analytical 

hniques, Hydrologic properties, Areal, itra- 
ion, athematical models, Soil moisture, Saturat- 
ed soils, Routing, Channels, Spatial distribution, 
Overland flow, Calibrations, In tion, Foreign 
research, On-site tests, Runoff, * t Britain, 
Sub-basin model. 


A hydrological forecasting model was presented 
that attempts to combine the important distributed 
effects of channel network topology and dynamic 
contributing areas with the advantages of simple 
lumped parameter basin models. Quick response 
flow is predicted from a stora > wg weg ony area 
relationship derived analytically from the topo- 
graphic structure of a unit within a basin. Average 
soil water response was represented by a constant 
leakage infiltration store and an exponential subsur- 
face water store. A simple, non-linear routing pro- 
cedure related to the link ioe mg distribution of 
the channel network completes the model and 
allows distinct basin to ap. 4 such as headwater 
and sideslope areas to be modelled separately. The 
model parameters are physically based in the sense 
that they may be determined directly by measure- 
ment and the model may be used at ungauged sites. 
Procedures for applying the model and tests with 
data from the Crimple k basin were described. 
Using only measured and estimated parameter 
values, without optimization, the model makes sat- 
isfactory predictions of basin response. The modu- 
lar form of the model structure should allow appli- 
cation over a range of small and medium sized 
basins while retaining the possibility of including 
more complex model components when suitable 
data are available. (Humphreys-ISWS) 

W79-07753 


EFFECTS OF CHANNEL ENLARGEMENT BY 
RIVER ICE PROCESSES ON BANKFULL DIS- 
CHARGE IN ALBERTA, CANADA, 

Calgary Univ. (Alberta). Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W79-07756 


ON THE INFLUENCE OF THE SPATIAL DIS- 
TRIBUTION OF RAINFALL ON STORM 
RUNOFF, 

Corps of Engineers, Washington, DC. 

For primary bibliographic entry see Field 2B. 
W79-07765 


THE ZOOGEOGRAPHY OF THE FRESH- 
WATER FISHES OF THE POTOMAC RIVER 
BASIN, 

Maryland Univ., Frostburg. Appalachian Environ- 
mental Lab. 

J. R. Stauffer, Jr., C. H. Hocutt, and D. S. Lee. 
Interstate Commission on the Potomac River 
Basin, Rockville MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. D. and Mason, W. T, Eds., 1978. p 
44-54, 2 fig, 61 ref. 


Descriptors: *Freshwater fish, *Fish migration, 
*Fish populations, *Fish establishment, *Geologic 
history, *Potomac River, River systems, Drainage 
patterns(Geologic), Watersheds(Divides). 


The Potomac River is part of a transition area 
between the northern Atlantic slope drainages, 
characterized by few native species and endemics, 
and the more rich southern Atlantic slope drain- 





es. Presently 78 species and one endemic are 
eg from the Potomac. Potomac is the 
northern Seg limit for Phoxinus areas, Nocomis 
leptocephalus, and Moxostoma rhothoecum, and 
the southern limit for Notropis s. spilopterus, Pi- 
mephales notatus, Semotilus m. marginata, Percop- 
ps omiscomaycus, and Percina caprodes. Etheos- 

ma caeruleum is known only to Die Potomac on 
ae Atlantic slope. Northern forms of Potomac 
fauna entered through stream caj copiers with the 
Susquehanna River, but eigeay of the similarity of 
the " fauna of both no specific cases are 
documented. Ohio River fishes most likely omnes 
through captures with the Mono’ River 
basin. An exchange between the ‘otomac and 
Roanoke-Teays system through the James is indi- 
cated by the presence of Moxostoma rhothoecum. 
The Atlantic coastal plain endemics found in the 
Potomac most likely dispersed into and from the 
Potomac through Mo Mew hy low-lying, inter- 
connecting streams and ditches. The species intro- 
duced into the Potomac have been subdivided into 
Old World species and transplants, which are those 
native to North America. ee species are no 
longer found in the Potomac and one, Acipenser 
brevirostrum, is on the Federal threatened and 
ny ooory list. (Davison-IPA) 
W79-07968 


FISHERY RESOURCES AND MANAGEMENT 


IN WEST VIRG: 

West Virginia Dept. of Natural Resources, 
Romney. 

G. E. Lewis. 

Interstate Commission on the Potomac River 


Basin, Rockville, MD. Technical Publication 78-2. 


In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, = eta 
Symposium, January 1977, wt Ben Park, 


land, Flynn, K. D. and Mason, W. 978. p 
55-58, 2 tab, 9 ref. 


Descriptors: *Fish, *Fishing, *Fish populations, 


*Fish establishment, ‘Aquatic environment, 
Drainage habitats, Sport , River systems, 
e ‘systems, River basins, 


), Interstate rivers, Potomac 
River West Virginia, Creel census. 


Nearly half of the cold-water and warm-water 
ene tare in West Virginia are in the Poto- 
iver drainage where most of the game fish 
have been introduced. The three largest streams 
within the Potomac basin of West Virginia are the 
Shenandoah, South Branch, and Rivers. 
A shift in the Shenandoah towards species favor- 
ing eutrophic situation is attributed to the high 
levels of nitrogen and phosphorus compounds in 
waste water from cities, land surface runoff, and 
organic humus. Fishing is good to excellent for 
smallmouth bass and sunfish in the Cacapon and 
South Branch rivers. The West Virginia 
ment of Natural resources is currently soquiring 
strategically located sites to facilitate access to the 
larger streams of the Potomac basin. Stream sedi- 
ment, particularly heavy in areas being urbanized, 
has become a source of fish habitat degradation. A 
demonstration project in stream bank stabilization 
undertaken by the Fisheries Section of the Divi- 
sion of Wildlife to combat sediment transport has 
shown encouraging results. The diversity of phy. 
siographic features of some of the streams of the 
Potomac drainage in West Virginia made them 
potential additions to the National Wild and Scenic 
Rivers system. (Davison-IPA) 
W79-07969 


REDUCING THE COST OF CONTINUOUS HY- 
DROLOGIC-HYDRAULIC SIMULATION, 
Donohue and Associates, Inc., Waukesha, WI. 

S. G. Walesh, and D. F. Snyder. 

Water Resources Bulletin, Vol. 15, No. 3, p 644- 
659, June 1979. 5 fig, 3 tab, 11 ref. 


Descriptors: *Computers, *Simulation analysis, 
*Continuous models, *Water quality, *Hydrology, 
*Hydraulics, *FRIT ey 
Watersheds(Basins), Wisconsin, Meteorology, 
reductions, Flood water storage, Land use 
changes, Channel modification, Discrete events, 
Discharge-frequency relations, Effects, Probabil- 
ity, Systems analysis. 
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The use of continuous hydrologic-hydraulic-water 
quality models is inhibited by their large computer 
run costs relative to cost incurred with discrete 
event models. The fixed recurrence interval trans- 
fer (FRIT) technique is a means of achieving sub- 
stantial reductions in computer costs associated 
with continuous models while retaining their tech- 
nical advantages. The FRIT technique is applica- 
ble where it is reasonable to assume that the recur- 
tence interval of the response of a watershed to a 
causative meteorologic event is the same for both 
‘before’ and ‘after’ conditions. Example applica- 
tions of FRIT to the hydrologic-hydraulic model- 
ing of floodwater storage, land use changes, and 
channel modifications are presented to demon- 
strate the procedure, to suggest the expected accu- 
tracy, and to illustrate how computer run costs 
p=. be reduced by 99% or more. The FRIT 

ique is intended for preliminary assessment of 
the impact of alternative land use conditions and 
structural water control measures. (Bell-Graf--Cor- 


W79-07998 
2B. Precipitation 


ANNUAL PRECIPITATION IN THE NORTH- 
EAST UNITED STATES: LONG MEMORY, 
SHORT MEMORY, OR NO MEMORY, 
Pennsylvania State Univ., University Park. Dept. 
of Geosciences. 


Water Resources Research, Vol. 15, No. 2, p 340- 
346, April 1979. 3 fig, 4 tab, 23 ref. 


Descriptors: *Precipitation(A tmospheric), *Clima- 
tology, *Statistics, *Northeast U.S., Climatic data, 

lytical techniques, Data processing, Statistical 
methods, Homogeneity, Annual, Time series analy- 
sis, Correlation analysis, Rainfall, Snowfall, 
Streamflow, Meteorology, Autocorrelation analy- 
sis. 


Regional filtering and intervention analysis of nine- 
teen 100-year precipitation series from the north- 
east United States indicated that 8 of these series 
ate of doubtful homogeneity. Statistics of these 
series were generally distorted. Of particular sig- 
nificance is the inflation of the short-lag autocorre- 
lation function and Hurst coefficient. For the pre- 
cipitation series which appear to be homogeneous, 
the estimated autocorrelation functions and Hurst 
coefficients are remarkably consistent with a lag 1 
autoregressive process, indicating that annual pre- 
cipitation in the northeast United States is a short- 
memory process. Based on these results, it was 
tecommended that before long-term memory is 
inferred from analyses of hydrologic series, the 
homogeneity of these series should be clearly es- 
tablished. (Sims-ISWS) 

W79-07555 


USE OF SPECIFIC CONDUCTANCE AND 
CONTACT TIME RELATIONS FOR SEPARAT- 
ING FLOW COMPONENTS IN STORM 
RUNOFF, 

New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 

D. H. Pilgrim, D. D. Huff, and T. D. Steele. 

Water Resources Research, Vol. 15, No. 2, p 329- 
339, April 1979. 7 fig, 23 ref. 


Descriptors: *Storm runoff, *Base flow, *Dis- 
solved solids, On-site investigations, Flow, Specific 
conductivity, Runoff, Soil water, Subsurface flow, 
Surface runoff, Soil water, Sampling, Data proc- 
essing, Analytical techniques, Solids contact proc- 
esses, Contact time. 


The difference between the dissolved-solids con- 
centrations in base flow and in storm flow has 
often been used as the basis for separating compo- 
nents of flow. However, an analysis that explicitly 
telates the amount of time that runoff water has 
been in contact with watershed soils to the result- 
ing dissolved-solids concentration showed that 
simple mass balance chemistry methods for hydro- 
graph separation are misleading. Field studies of 

lace and subsurface storm flow, when coupled 
with laboratory determination of the relationship 


between contact time and dissolved solids content 
of a soil water mixture, suggested that the resi- 
dence time of infiltrated water is as short as a few 
hours in the cases studied. In those cases, hydro- 
graph separation methods based on the simple mass 
balance equation for the dissolved solids will yield 
considerable overestimates of the base flow com- 

ment. (Sims-ISWS) 

79-07764 


ON THE INFLUENCE OF THE SPATIAL DIS- 
TRIBUTION OF RAINFALL ON STORM 
RUNOFF, 

Corps of Engineers, Washington, DC. 

C. B. Wilson, J. B. Valdes, and I. Rodriguez- 
Iturbe. 

Water Resources Research, Vol. 15, No. 2, p 321- 
328, April 1979. 6 fig, 2 tab, 8 ref. NWS 4-36738. 


Descriptors: *Rainfall, *Runoff, *Storm runoff, 
*Model studies, Mathematical models, Spatial dis- 


tribution, Isohyets, Mapping, Hydrographs, 
Discharge(Water), Streams, Rainfall-runoff rela- 
Networks, Rain 


— Watersheds(Basins), 
gages, Meteorology. 


This study was an assessment of the importance of 
precipitation accuracy on the rainfall-runoff mod- 
eling of a small catchment. Two mathematical 
models were used in the investigation: a determin- 
istic rainfall-runoff model on the kinematic 
wave approximation and a nonstationary time- 
varying multi-dimensional rainfall generation 
model. It was implicitly assumed that this rainfall 
generation model is an appropriate mathematical 
ig 5 map eee of the natural phenomenon of rain- 
fall. The deterministic rainfall-runoff model was 
used to represent the 26.5 sq mi catchment of the 
Rio Fajardo in northeastern Puerto Rico. The rain- 
fail model generates synthetic rainfall which serves 
as the input to this runoff model. The influence of 
the spatial distribution of the rainfall input on the 
discharge was analyzed by using | rain gage or 20 
rain gages to record the synthetic storms. The 
isohyetal maps and hyetographs of the synthetic 
storms, together with the storm hydrographs pro- 
duced by the runoff model, were lyzed, with 
specific attention given to the volume of storm 
runoff, time-to- runoff, and runoff. The 
experiments showed that the spatial distribution of 
rain and the accuracy of the precipitation input 
have a marked influence on the outflow hydro- 
ph from a small catchment. (Sims-ISWS) 
79-07765 


AN INVESTIGATION INTO THE EFFECT OF 
STORM TYPE ON PRECIPITATION IN A 
SMALL MOUNTAIN WATERSHED, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

W. J. March, J. R. Wallace, and L. W. Swift, Jr. 
Water Resources Research, Vol. 15, No. 2, p 298- 
304, April 1979. 1 fig, 6 tab, 18 ref. 


Descriptors: *Precipitation(Atmospheric), *Rain- 
fall, *Storms, *Model studies, *Appalachian Moun- 
tain region, Mathematical models, Evaluation, On- 
site data collections, Watersheds(Basins), Forest 
watersheds, Mountains, Mountain forests, Net- 
works, Rain gages, Data processing, Meteorology. 


A set of regression equations relating storm rainfall 
depth to watershed topography and storm type 
was derived for the high-density precipitation net- 
work at Coweeta Hydrologic Laboratory. The 
most general equation predicted storm amounts for 
an independent test group of gages with an aver- 
age error of 0.38 cm (0.15 inches). The dependent 
variables was the ratio of the rainfall at each site to 
the rainfall at a base gage. Predictive variables 
were topographic slope, aspect, ground elevation 
at the gage site, and smoothed elevation. The 
smoothed elevation, which is the elevation the 
gage would assume if it were on a smooth plane 
representing the general topography of the terrain, 
Bg in more equations than any other vari- 
able. One equation was calculated for each of 6 
identified storm types, and one equation was calcu- 
lated with all.storms considered together. Overall, 
the equations which considered storm type were 
not better predictors of site rainfall than the equa- 


WATER CYCLE—Field 2 
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tion which did not consider storm type. Predic- 
tions of storm amounts were closest to measured 
amounts for storms where the low-pressure center 
passed east of Coweeta, while the predictions for 
the air-mass or thunderstorm type had the greatest 
errors. The prediction errors of the equations for 
warm-, cold-, and stationary-front storm types 
were intermediate. The small number of tropical 
storms limited development and testing of equa- 
tions for that type. (Sims-ISWS) 

W79-07767 


2C. Snow, Ice, and Frost 


THE APPLICATION OF AERIAL AND SATEL- 
LITE SNOW-MAPPING TECHNIQUES FOR 
MULTI-PURPOSE RESERVOIR SYSTEM OP- 
ERATIONS IN ARIZONA, 

Salt River Project, Phoenix, AZ; and Geological 
Survey, Phoenix, AZ. Water Resources Div. 

For primary bibliographic entry see Field 7B. 
W79-07695 


PERIODIC SURGING OF THE ANTARCTIC 
= SHEET--AN ASSESSMENT BY MODEL- 


Melbourne Univ., Parkville (Australia). Antarctic 
iV. 

W. F. Budd, and B. J. McInnes. 

Hydrological Sciences Bulletin, Vol. 24, No. 1, p 
95-104, March 1979. 7 fig, 2 tab, 16 ref. 


Descriptors: *Ice, *Surges, *Model studies, *Ant- 
arctic, Movement, Glaciers, On-site investigations, 
Velocity, On-site data collections, Physical proper- 
ties. 


A numerical model has been developed which 
simulates surging in certain glaciers and ice sheets 
in an apparently realistic manner. This model has 
been found to give small mountain glaciers to large 
sectors of ice caps. The model reproduces realisti- 
cally many features of these ice masses such as the 
period of the surge, the duration, the velocity of 
advance, the magnitude of the advance, and the 
changes in ice thickness. The application of the 
model to the Antarctic ice sheet is made more 
difficult by the problem caused by the temperature 
dependence of the flow properties of ice. This 
means that for a complete study the interaction 
with the environment needs to be considered. 
However, at this stage preliminary calculations 
indicate a number of Siceres that are relevant to 
the effect of Antarctic ice surges on the global 
climate. These include the period between surges, 
the duration of the surge, the amount of ice ad- 
vanced and the Say in thickness of the ice 
sheet. (See also W75-03085 and W75-08713) (Hum- 
phreys-ISWS) 

W79-07751 


EFFECT OF SURFACE MELTWATER ACCU- 
MULATION ON THE DISSIPATION OF LAKE 
ICE, 

Delaware Univ., Newark. Dept. of Civil Engineer- 


ing. 

A. Wake, and R. R. Rumer. 

Water Resources Research, Vol. 15, No. 2, p 430- 
434, April 1979. 8 fig, 2 tab, 13 ref. NOAA 03-6- 
022-352636. 


Descriptors: *Lake ice, *Melting, *Boundary proc- 
esses, *Model studies, Melt water, Ice, Air-water 
interfaces, Mathematical models, Heat balance, 
Albedo, Heat transfer, Analytical techniques, Solar 
radiation, Air-ice interface. 


The rate of ice melt with and without water accu- 
mulation on the ice surface was computed based on 
the interfacial heat exchange processes, the thermal 
diffusion of heat through the accumulated water, 
and the internal absorption of solar radiation. Al- 
though the accumulated water does increase the 
net absorbed solar radiation due to reduced albedo, 
the resulting air-water interface temperature was 
found to be considerably greater than OC, thereby 
decreasing the net long-wave, sensible, and evapo- 
rative heat inputs. The findings indicated that the 
overall effect of accumulated water on ice melt 
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Group 2C—Snow, Ice, and Frost 


may not be quite as large as expected from albedo 
differences alone. The often used bare ice assump- 
tion is still believed to serve as a good en; 

approximation. More study is needed to relate the 
vertical thermal diffusivity to such factors as wind 
effects, gravitational stability, and water depth. 
Verification would be difficult in the field, but 
laboratory experimentation seems possible. (Hum- 

hreys-ISWS) 
79-07759 


2D. Evaporation and Transpiration 


EVAPOTRANSPIRATION COMPUTED TO ES- 
TIMATE LEACHING FRACTIONS, 
Science and Education Administration, 
Junction, CO. 

D. C. Kincaid, E. G. Kruse, H. R. Duke, and D. F. 
Champion. 

Transactions of The American Society of Agricu!- 
tural Engineers, Vol. 22, No. 2, p 310-319, March- 
April 1979. 4 fig, 3 tab, 10 ref. 


Grand 


Descriptors: *Evapotranspiration, *Leaching, *Ir- 
rigation, *Colorado, Model studies, Simulation 
analysis, Reclamation, Soils, Winds, Dew point, 
Vapor pressure, Wind velocity, Equations, 
*Leaching fractions, *Potential evapotranspiration, 
*Grand Valley(CO), Soil heat flux, Saturation 
vapor pressure. 


The United States Department of Agriculture Irri- 
gation Scheduling Program with a Penman-type 
potential evapotranspiration equation was used as a 
simulation model to compute daily water use and 
deep percolation amounts on several sprinkler and 
furrow irrigated sites in the Grand Valley of Colo- 
rado. Input included daily weather data from one 
site and measured water applications on each site 
for the 1976 irrigation season. Leaching fractions 
of 0 to 0.1 were determined for a sprinkler irrigat- 
ed field. For furrow irrigated sites, average season- 
al leaching fractions of 0.28 and 0.51 were comput- 
ed for the low and high intake rate soils, respéc- 
tively. Furrow intake measuremets and computed 
deep percolation amounts indicated that about 1/2 
of the seasonal leaching occurred following the 
first irrigation. (Roberts-ISWS) 

W79-07546 


WIND PROFILE PARAMETERS AND TURBU- 
LENCE INTENSITY OVER SEVERAL ROUGH- 
NESS ELEMENT GEOMETRIES, 

Science and Education Administration, Manhattan, 


L. Lyles, and B. E. Allison. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 22, No. 2, p 334-338, 343, 
March-April 1979. 3 fig, 4 tab, 15 ref. 


Descriptors: *Winds, *Wind erosion, *Evapora- 
tion, *Soils, Soil water, Soil moisture, Particle size, 
Profiles, Wind velocity, Roughness coefficient, 
Turbulence, Velocity, Model studies, Mathemat- 
ical models. 


Estimating equations were developed for the mean 
velocity profile parameters in the logarithmic law 
and for longitudinal turbulence intensity. The esti- 
mates were based on wind tunnel measurements 
over several roughness element shapes, sizes, 
heights, and geometrical patterns. All the predic- 
tion equations had correlation coefficients greater 
than 0.90. These equations have application in 
wind erosion of soil particles, water evaporation, 
and transport of gases. They only apply to a partic- 
ular set of conditions, which indicates a need for 
more universally applicable equations for the pro- 
file parameters and turbulence intensity. (Sims- 
ISWS 


W79-07547 


AN ADVECTION-ARIDITY APPROACH TO 
ESTIMATE ACTUAL REGIONAL EVAPO- 
TRANSPIRATION, 

Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

W. Brutsaert, and H. Stricker. 

Water Resources Research, Vol. 15, No. 2, p 443- 


450, April 1979. 9 fig, 34 ref. 


Descriptors: *Evapotranspiration, *Meteorological 
data, *Model studies, Advection, Evaporation, At- 
mosphere, Energy budget, Droughts, 
Watersheds(Basins), Soil moisture, Equations, 
Mathematical studies, Regions, Measurement, *Re- 
gional evapotranspiration, *Potential evaporation, 
Symmetry, Conceptual model, Regional advection, 
Evaporative -power, Atmospheric conditions, 
Energy budget method, Severe drought. 


Actual regional evapotranspiration was calculated 
by means of a procedure requiring only meteoro- 
logical data, which are those data commonly used 
in the various versions of the combination ap- 
proach for potential evaporation. The approach 
was based on a conceptual model involving, first, 
the effect of regional advection on potential evapo- 
ration, and second, an assumed symmetry between 
potential and actual evaporation with respect to 
the evaporative power of the air in the absence of 
advection. Thus, the degree of nonavailability of 
water for evapotranspiration, that is the aridity of 
the region, was deduced from the regional advec- 
tion of drying power of the air, as implied by the 
atmospheric conditions. The approach was found 
to give good agreement with daily data of evapo- 
transpiration obtained by means of an energy 
budget method for a period of severe drought in a 
rural watershed in a sandy region. One of the 
advantages is that no soil moisture data, no stoma- 
tal resistance properties of the vegetation, nor any 


other additional aridity parameters are required to 
determine actual evapotranspiration. oberts- 
ISWS) 


W79-07548 


POTENTIAL EVAPORATION--SIGNIFICANCE 
AND MEASUREMENT, 

Department of the Environment, Ottawa (Ontar- 
io). Hydrology Research Div. 

F. I. Morton. 

In: Hydrology Research Division, Annual Prog- 
ress Reports and Short Research Notes, 1977-78, p 
5-13, 1979. 5 fig, 1 tab, 9 ref. Environment Canada 
Inland Waters Directorate, Ottawa, Report Series 
No. 64. GW 68-8 


Descriptors: *Evapotranspiration, *Computer 
models, *Lakes, Climatic data, Computer pro- 
grams, Temperature, Atmospheric pressure, Dew 
point, Climatology, Evaporation, Solar radiation. 


The model described for estimating areal evapo- 
transpiration is a modification of an earlier model, 
and provides estimates of lake evaporation from 
routine climatological observations in the land en- 
vironment. Required input lake characteristics are 
latitude, altitude (or average atmospheric pres- 
sure), and an estimate of average annual precipita- 
tion. Require data inputs are monthly air tempera- 
tures, dew point temperatures, and the ratios of 
observed to maximum possible sunshine duration 
made in land or lake environments. The model, 
programmed in Fortran for the Hewlett-Packard 
9100 A-9101 A desk calculator and the Hewlett- 
Packard pocket calculator, is designed for use any- 
where in the world. The lake evaporation esti- 
mates, sensitive to errors in the sunshine duration 
inputs, are relatively insensitive to errors in the air 
temperature and dew point temperature inputs in 
comparison with areal evapotranspiration esti- 
mates. Seasonal changes in subsurface heat storage 
are not taken into account, and the model cannot 
provide realistic monthly evaporation estimates 
from deep lakes. Model estimates of annual lake 
evaporation are plotted against corresponding 
water budget estimates for Lake Hefner, Oklaho- 
ma; the Salton Sea and Silver Lake in California; 
Pyramid and Winnemucca Lakes in Nevada; Lake 
Ontario; and Dauphin Lake in Manitoba. Monthly 
average values for model estimates of evaporation 
and the water budget estimates are tabulated for 
Pyramid and Winnemucca Lakes. The maps pro- 
vided show the average annual lake evaporation 
and the average annual or areal evapotranspiration 
in Canada and the United States. (Davison-IPA) 
W79-07955 





2E. Streamflow and Runoff 


DRAINAGE EVOLUTION AND FISH DISPER. 
THE CENTRAL 


SAL IN APPALACHIANS; 
SUMMARY, 

Maryland Univ., Frostburg. Appalachian Environ- 
mental Lab. 

C. H. Hocutt. 

Geolo; Society 


letin, Part I, 
Vol. Sp 129-130, 5 mma i979. 1 i tg, 4 ref. 


Descriptors: *Fish ion, *Geologic a 
*Pleistocene epoch, *Rivers, *Drainage, *Drain- 

age effects, hanatian habitats, Fish barriers, Drain- 
age patterns(Geologic), Drainage systems, History. 
Evidence indicates that the Appalachian Plateau 
once extended eastward to the present-day divide 
between the Greenbriar and James Rivers —_ 
Allegheny Mountain. During Pliocene time 
extended plateau was Salned by the Gauley B Fos 


G occurred in the Teays drainage 
during the Pleistocene, facilitating the dispersal of 
certain fish species and inhibiting the dis of 
others. Fish migrated up Teays River ig the 
shoreline of ial Lake Tight to negotiate the 
Kanawha Falls area. There, the fishes found the 


strenuous Gauley River route less difficult than the 
evolvin; we eet River gorge. Concurrently, 
during the Pleistocene, Greenbriar River breached 
a major divide between it and Old Gauley, rapidly 

extending its drainage along a limestone belt. At 
this time faunal exchanges occurred along the 
Gauley-Greenbriar interface which may om fa- 
cilitated the dispersal of Teays stock to the Atlan- 
tic slope through bypassing the tor gorge. A 
- BA area is provided. (Davison-IPA) 


L.N. FAN’S DATA ON BUOYANT JETS IN 
CROSSFLOW, 
McGill Univ. (Montreal). Dept. of Civil Engineer- 
For primary bibliographic entry sce Field &B, 

or primary ic entry see Fie! 
W19-07536 . 


OPTIMAL DESIGN OF CULVERTS UNDER 
UNCERT. 
ie tae Univ. at Austin. Dept. of Civil Engineering. 
Journal ree Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Pro- 
Paper 14572, fe May 1979. 6 fig, 
3 ref, 2 append. NSF ENG78-05449. 


Descriptors: *Culverts, *Design, *Optimization, 
*Model studies, Mathematical models, Computer 
models, Probability, Statistics, Structures, High- 
ways, Hydraulic structures, Flood damage, Risks, 
Water resources, Hydraulics, Hydrology, Civil en- 
gineering, Uncertainty principle, Optimal design. 


In the design of highway drainage culverts there 
are many uncertainties involved in addition to the 
normally considered hydrologic uncertainty due to 
the randomness in flood rainfall frequencies. 
Uncertainties can be contributed from many 
sources and are classified as hydrologic, hydraulic, 
structural, and economic with subtypes of uncer- 
tainties in ach of these categories. This paper 
described a procedure for systematically analyzing 
and incorporating the uncertainties into the opti- 
mal design of drainage culverts. The procedure 
was based upon the concepts of hydrologic risk, 
first-order analysis of uncertainties, evaluation of 
expected damages, and optimization. The optimiz- 
ation model was used to select the magnitudes of 
the design variables in order to minimize total 
expected project costs. Using such a design eae 
dure, the proper trade-off analysis among t 
tential flood damages, the design uncertainties, pe 
the cost of the project was performed in determin- 
one design. (Sims-ISWS) 
9-07549 


FLOW RESISTANCE IN COBBLE AND BOUL- 
DER RIVERBEDS, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 
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D. B. Simons, K. S. Al-Shaikh-Ali, and R-M. Li. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Vol. 105, No. HYS5, Pro- 
ceedings Papet, 14576, p 477-488, May 1979.,12 fig, 
12 ref, 2 append. 


Descriptors: *Streamflow, *Flow _ resistance, 
*Sediments, Beds, Beds under waiter, River beds, 
Streams, Rivers, Floods, Flood control, Flood 
flow, Sands, Gravels, Boulders, Model studies, Hy- 
draulic models, Mannings equation, Channels, 
Channel flow, Roughnese(Hydraulic), Hydraulics. 


Field evidence and experimental evidence were 
presented to demonstrate the importance of the 
inflow of sand and gravel size ts on resis- 
tance to flow in channels whose beds are primarily 
cobbles, rocks, and boulders. The released sedi- 
ments fill the spaces between the larger roughness 
elements, forcing the channel to behave as a sand 
bed channel at a much reduced resistance to flow 
coefficient. Resistance to flow in these channels 
decreases, resulting in underestimations of: (1) 
water discharge by a factor of 2; (2) sediment 
discharge by a factor ranging between 8 and 64; 
and (3) velocity of flow by a factor of 2. Failure to 
estimate these quantities with a reasonable degree 
of accuracy results in the following: (1) underesti- 
mation of the actual b peared of available water; (2) 
improper selection of bank protection material; (3) 
overestimation of reservoir life; (4) unsafe design 
of scour depths at hydraulic structures; (5) improp- 
er design of location; and (6) others relating to 
river control and development. (Sims-ISWS) 
W79-07550 


FLOW CHARACTERISTICS IN TWO-DIMEN- 
SIONAL EXPANSIONS, 

S. V. Regional Coll. of Engineering and Technol- 
oy, Se — (India). Dept. of Civil Engineering. 


tna ott the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Pro- 
ceedings Paper 14579, p 501-516, May 1979. 18 fig, 
2 tab, 9 ref, 1 append. 


Descriptors: *Flow, *Fluid mechanics, *Flow 
characteristics, *Flow separation, Model studies, 
Mathematical models, Numerical analysis, Labora- 
tory tests, Hydraulic models, Turbulence, Viscos- 
ity, Shear, Streams, Channels, Walls, Channel 
flow, Analytical mae Hydraulics, Expan- 
sion, Asymmetry, Shear flow. 


Flow patterns for recirculating flows in sudden 
two-dimensional expansions were obtained by nu- 
merical approaches and experimental studies. Ana- 
lytical results for low expansion ratio of 1.25 were 
in good agreement with those of experimental find- 
ings. For larger expansion ratios, experimental 
findings revealed that the flow patterns were asym- 
metric and unstable. Two distinct types of flow 
occurred in which the flow characteristics were 
almost the mirror image of one another in each 
type of flow. For large expansion ratios, turbu- 
lence developed peak values early and also de- 
cayed at faster rate after the points of reattach- 
ment. Flow attained symmetric conditions earlier 
for larger expansion ratios. (Sims-ISWS) 
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COLLIE RIVER UNDERFLOW INTO THE 
WELLINGTON RESERVOIR, 

Western Australia Univ., Nedlands. Dept. of Civil 
Engineering. 

B. Hebbert, J. Imberger, I. Loh, and J. Patterson. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Pro- 
ceedings Paper 14593, p 533-545, May 1979. 7 fig, 
2 tab, 9 ref, 2 append. 


Descriptors: *Reservoirs, *Rivers, *Underflow, 
*Water quality, *Australia, On-site investigations, 
Model studies, Mathematical models, Flow, 
Streamflow, Entrainment, Salinity, Density, Tem- 
ture, Water temperature, *Collie 
iver(Australia), *Wellington 
Reservoir(Australia). 


Field data gathered from a Western Australian 
feservoir were used to obtain an estimate for the 





entrainment coefficient of the underflowing river. 
By the use of a steady, normal-flow theory, the 
entrainment coefficient is related -to the flow and 
river channel characteristics. By combination with 
a general turbulent entrainment law, it was shown 
that the entrainment coefficient and dilution ved 
be directly related to the physical characteristics of 
the river channel, and thus may be estimated with- 
out recourse to a field experiment. In order to 
determine the initial underflow depth and the loca- 
tion of the plunge line, a —_ theory using the 
concept of a normal flow lepth was used, the 
results of which compared favorably with observa- 
tion. (Sims-ISWS) 
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INTERACTION BETWEEN “apes CHANNEL 

AND FLOOD-PLAIN FLOW: 

Alberta Univ., Edmonton. Dept. of Civil Engi- 

neering. 

N. Rajaratnam, and R. M. Ahmadi. 

Journal of the Hydraulics Division, American 

prs Se of Civil En so Vol. 105, No. HYS, | Pro- 
Paper 14591, p 573-588, May 1979. 12 fig, 

ah tab, 7 ref, 2 append. 

Descri; 


: *Flood flow, *Flood plains, *Open 
channel flow, Momentum transfer, Flow, River 
flow, Rivers, Channels, Turbulent flow, 
ia ee Shear stress, Model stud- 

ydraulic models, Laboratory tests, Hydrau- 
lics, Velocity, Profiles, Hydrology. 


The experimental results presented in this paper 
demonstrated the transport of longitudinal momen- 
tum from the main channel to the floodplain. This 
aoe rt increased the bed shear stress in the 
plain and = ‘oduced the opposite result on the 
pe "cheninal. e velocity profiles in the region 
affected by this interaction were found to be simi- 
lar if viewed with respect to the undisturbed flow 
in the floodplain. The velocity and length scales 
were correlated with the ratio of the depth of flow 
in the main channel to that in the floodplain. In 
these experiments, the main channel was narrow, 
and thus the interaction extended inwards to the 
center line of the main channel. For the concepts 
introduced in this are to be used in solving 
practi - on rther experiments should be 
conducted with wider main channels, including the 
effects of bed roughness. (Sims-ISWS) 
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WAVE RUN-UP INFLUENCE ON OVERTOP- 
PING OF LEVEES, 

Agricultural Univ., Wageningen (Netherlands). 
Devt of Hydraulics and Catchment Hydrology. 
D. H. Keuning, and J. B. M. van Acker. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Pro- 
ceedings Paper 14588, p 589-604, May 1979. 6 fig, 
9 tab, append. 


Descriptors: *Levees, *Flood waves, *Winds, 
*Wave pile-up, Rivers, Flood plains, Model stud- 
ies, Mathematical models, Stochastic processes, 
Probability, Floods, Waves(Water), Wind velocity, 
*Waal River(The Netherlands), *The Netherlands, 
Overtopping, Wave runup. 


ref, 


A procedure for calculating probabilities of over- 
topping from the combined occurrence of floods 
and wave runup with an application to a section of 
the Waal river in the Netherlands was presented. 
Annual exceedance probabilities were known for 
the floods. Runup was computed from wind veloc- 
ity and wind direction. A stochastic model for 
these quantities was established, based on a record 
of 10-yr wind observations. The model was used 
for generating a series of wind velocities and direc- 
tions. Combining these sequences with floods, the 
magnitude of the — and the probabilities of 
overtopping for some heights of the levee were 
computed. The sensitivity of the results with re- 
spect to the shape of the flood waves and the 
simulation models for runup was studied. (Sims- 


ISWS) 
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HYDROLOGIC EFFECTS OF BRUSH CON- 
TROL ON TEXAS RANGELANDS, 
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Streamflow and Runoff—Group 2E 


my and Education Administration, Temple, 


For primary bibliographic entry see Field 2A. 
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METHODOLOGIES FOR THE DETERMINA- 
TION OF FLOW DURATION CURVES AT SPE- 
CIFIC SITES ON UNGAGED REACHES OF 
STREAMS 


Idaho Univ., Moscow. Graduate School. 

R. L. Emmert. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 397, 
Price codes: A07 in paper copy, AO1 in microfiche. 
M.S. Thesis, May 1979. 126 p, 50 fig, 27 tab, 18 ref. 
OWRT A-057-IDA (1), 14-34-0001-9014 


Descriptors: *Flow duration, Streamflow, Hydro- 
logic data, Duration curves, Regional analysis, Hy- 
droelectric power. 


This study examines several techniques for synthe- 
sizing flow duration curves, at ungaged river sites, 
for application to hydro-electric energy surveys of 
entire river systems. Three techniques are present- 
ed which can be utilized on natural flowing rivers. 
Data requirements consist of existing streamflow 
records and compilations of area-precipitation 
products. The procedures are based on regression 
equations and normalization of existing flow dura- 
tion curves. The three techniques are applied to 
the Clearwater River in Idaho and a comparison of 
their results is made. A fourth technique is present- 
ed for synthesizing flow duration curves for regu- 
lated streams using similar data input as for the 
three natural flow methods. This pera oe is ap- 
es to the regulated portions of the Priest and 

‘ayette Rivers in Idaho. The Method is also appli- 
cable to natural streams and this is illustrated by 
application to the Clearwater River. Comparisons 
of synthetic results to actual discharge and energy 
values for various exceedance percents along with 
percent differences are presented to give indica- 
tions of error magnitudes. (Gladwell-Idaho) 
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OPEN CHANNEL 
poe Univ., Storrs. Dept. of Civil Engi- 
neering. 

J. D. Lin, and H. K. Soon, 

Water Resources Researc fs, Vol. 15, No. 2, p 414- 
418, April 1979. 6 fig, 3 tab, 8 ref. OWRT A-051- 
CONN (4), 1431-0001-3507. 


Descriptors: *Open channel flow, Energy loss, 
Manning equation, Flow rates, Flow friction, One- 
dimensional flow, Turbulent mixing, Lateral 
inflow. 


Fs LOSSES IN 
WS, 


The energy balance of spatially varied flows at the 
junction of a rectangular open channel and a side 
channel is investigated by a one-dimensional flow 
analysis of experimental data obtained from a labo- 
ratory channel system. By means of a large control 
volume enclosing the neighborhood of the junction 
and having the control surface located at the cross 
sections where the flow is undirectional, the 
energy loss can be evaluated. The energy loss is 
then divided into two components: the boundary 
friction loss and the turbulent mixing loss. The 
turbulent mixing loss is found to be of the same 
order of magnitude as the boundary friction loss 
evaluated by Manning’s formula. The loss coeffi- 
cient is derived as a function of the ratio of lateral 
to total flow rate. An energy transfer process from 
the main channel flow to the lateral inflow or vice 
versa, which is implicit in the one-dimensional 
flow analysis, can be analyzed by means of the 
turbulent mixing loss coefficients. The result may 
be applied to the calculation of energy losses in the 
junction or in spatially varied flows with lateral 
inflow in an open channel flow analysis. (de Lare- 


Conn) 
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HYDROLOGIC DATA FOR NORTH CREEK, 
TRINITY RIVER BASIN, TEXAS, 1976, 
Geological Survey, Austin, TX. Water Resources 
Div. 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


C. C. Kidwell. 
Geological Survey open-file report 77-732, July 
1978. 42 p, 2 fig, 3 tab. 


Descriptors: *Hydrologic data, ‘*Streamflow, 
*Rainfall-runoff relationships, *Retaining walls, 
*Floodwater, Gaging stations, Discharge(Water), 
Hydrographs, Mass curves, Flood control, Small 
watersheds, Texas, *North Creek, *Trinity River 
basin. 


This report contains rainfall and runoff data col- 
lected during the 1976 water year for a 21.6-square 
mile area above the stream-gagifig station on North 
Creek near Jacksboro, Texas. A continuous water- 
stage recording gage was installed at one repre- 
sentative floodwater-retarding structure (site 28-A) 
on Oct. 5, 1972. The data are used to compute the 
contents, surface area, inflow, and outflow at this 
site. The stream-gaging station on North Creek 
near Jacksboro continuously records the water 
level which, with measurements of streamflow, is 
used to compute the runoff from the study area. 
Streamflow records at this gage began on Aug. 8, 
1956. Detailed rainfall-runoff computations, includ- 
ing hydrographs and mass curves, are included for 
two storm periods during the 1976 water year at 
the stream-gaging station. (Woodard-USGS) 
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NUTRIENT RELATIONSHIPS IN THE DETRI- 
TUS OF A TROPICAL SWAMP, 

Makerere Univ., Kampala (Uganda). Dept. of 
Botany. 

For primary bibliographic entry see Field 2K. 
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PERMEABLE WALL EFFECTS ON POI- 
SEUILLE FLOW, 

Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

P. L-F., Liu. 

Journal of the rg ye Mechanics Division, 
American Society of Civil Engineers, Vol. 105, 
No. EM3, Technical Note, p 470-476, June 1979. 2 
fig, 2 tab, 8 ref, 1 append. NY Sea Grant Institute 
44-S043-C, 44-S051-C. 


Descriptors: *Viscous flow, 
*Boundaries(Surfaces), *Porous media, *Earth- 
water interfaces, Permeability, Boundary layers, 
Theoretical analysis, Analytical techniques, Veloc- 
ity, Profiles, Hydraulics, Flow, Laboratory tests, 
Porosity, Boundary processes, Poiseuille flow, Per- 
meable boundary, Two-dimensional flow. 


The effects of permeable walls on Poiseuille flow 
were investigated. Due to the transfer of forward 
momentum across the permeable interface, a very 
thin boundary layer region is induced within the 
porous material adjacent to the interface. The 
boundary layer structure was found, and it de- 
pends strongly on the properties of the material in 
the boundary regions. The present theory agrees 
with available experiments very well. However 
more controlled experimental data are still needed. 
The results presented can be extended to study the 
interactions between water waves and seabed, 
which usually consist of permeable material. Al- 
though the unsteadiness becomes one of the new 
features of these types of problems, the oscillatory 
laminar (or turbulent) boundary layer above the 
interface in the free fluid is equivalent to the Po- 
sieuille flows considered in the paper. The bound- 
ary layer flow within the permeable material (or 
seabed) could have significant influence on deter- 
mining the mass transport velocity under the 
waves. (Humphreys-ISWS) 

W79-07749 


THE HYDROLOGICAL RESPONSE OF HEAD- 
WATER AND SIDESLOPE AREAS, 

Institute of Hydrology, Wallingford (England). 

K. Beven. 

Hydrological Sciences Bulletin, Vol. 23, No. 4, p 
419-437, December 1978. 10 fig, 3 tab, 14 ref. 


Descriptors: “Basins, *Headwaters, *Rainfall- 
runoff relationships, Watersheds(Divides), Chan- 
nels, Storms, Hydrology, Discharge(Water), Peak 


discharge, Flow, Velocity, *Sideslope areas, Hy- 
drologic response, Convergent headwater, Diver- 
gent sideslope. 


This paper showed that the hydrological response 
of convergent headwater and divergent Beers 
areas, within a broadly homogeneous basin, may 
expected to be significantly different. A field study 
of 3 headwater and 2 sideslope areas of the order 
of 0.25 sq km in the Crimple Beck catchment, 
Yorkshire, England, was described. Spatial vari- 
ations in gauged rainfall inputs to the sub-basin 
areas were shown to be small relative to differ- 
ences in hydrological response. Results from 
winter and spring storms showed that the headwa- 
ter areas will generally provide significantly higher 
and earlier peak flows per unit area and more total 
storm discharge than the sideslope areas. Areas of 
surface saturation of the soil are most commonly 
found during and between storms in convergent 
hollow areas associated with ephermeral channels, 
expanding as variable contributing areas of surface 
flow during storm rainfall. In this basin, however, 
there was also a tendency for both headwater and 
sideslope sub-basins to generate surface flow on 
large areas of saturated soil during storms. Meas- 
ured unchannelled surface flow velocities were 
very slow (approximately 20 m/h) and suggested 
that, in this particular situation, the differences in 
the response of headwater and sideslope areas may 
be largely due to the role of the network of minor 
channels commonly found in convergent headwa- 
ter areas. These, often ephemeral, channels trans- 
mit surface water to the permanent stream network 
efficiently and rapidly. In the sideslope areas, gen- 
erally lacking such channels, surface water will be 
delayed, and may be delayed sufficiently to reinfil- 
trate before reaching a channel when rainfall 
ceases. (Lee-ISWS) 
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EFFECTS OF CHANNEL ENLARGEMENT BY 
RIVER ICE PROCESSES ON BANKFULL DIS- 
CHARGE IN ALBERTA, CANADA, 

Calgary Univ. (Alberta). Dept. of Geography. 

D. G. Smith. 

Water Resources Research, Vol. 15, No. 2, p 469- 
475, April 1979. 5 fig, 3 tab, 19 ref. 


Descriptors: *Channel morphology, ‘Ice, 
*Discharge(Water), *Canada, *Australia, *Eng- 
land, *United States, Rivers, Channel flow, Scour, 
On-site data collections, Analysis, Ice jams, On-site 
investigations, Frequency, Stream erosion, Ice 
breakup, Foreign research, Channel enlargement, 
Bankful discharge. 


Results from 24 rivers studied in Alberta showed 
that bankfull recurrence intervals average 16.7 yr, 
ranging between 2.4 and 45 yr. These results differ 
sharply from the average of 1.6 yr for rivers in 
warmer countries such as Great Britain, Australia, 
and the United States. The difference in frequency 
of return period for Alberta rivers may be attribut- 
ed to channel enlargement caused by the occur- 
rences of scour from ice breakup, drives, and jams 
of unknown frequencies. The enlarged channel 
areas (cross sections) at bankfull average 2.6 times 
larger, but due to comparison adjustments, may be 
3 times larger than comparable rivers at bankfull in 
the United States, and are thus able to carry an 
average of 4.7 times more discharge, taking into 
account the increase in velocity. Research is par- 
ticularly needed on the role of river ice jams and 
poses in shaping channel geometry. (Humphreys- 
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A MONTE CARLO ANALYSIS OF THE HY- 
DROLOGIC EFFECTS OF SPATIAL VARI- 
ABILITY OF INFILTRATION, 

Science and Education Administration, Fort Col- 
lins, CO. 

For primary bibliographic entry see Field 2G. 
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CHOOSING AMONG ALTERNATIVE HYDRO- 
LOGIC REGRESSION MODELS, 

Universidad Simon Bolivar, Caracas (Venezuela). 
J. B. Valdes, G. J. Vicens, and I. Rodriguez-Iturbe. 





Water Resources Research, Vol. 15, No. 2, p 347. 
358, si 1979. 7 fig, 12 tab, 13 ref. NSF GK- 
41643X. 5 

Descriptors: *Streamflow, *Floods, *Model stud- 
ies, *Regression analysis, Mathematical models, 
Flow, . Probability, Statistics, 
Precipitation(Atmospheric), Rainfall, Snowfall, 
Drainage area, Forests, Soils, Annual flood, Hy- 
drology, Bayesian theory. 


Bayesian theory provides for the explicity account- 
ing of both parameter and model uncertainties. It 
was used in this work to derive a procedure for 
discriminating among alternative hydrologic re- 
gression els. In particular, the procedure was 
used to discriminate among alternative exogenous 
variables in regression models. Controlled experi- 
ments with hydrologic models were designed to 
test the proposed procedure under different as- 
sumptions on model prior ® sagpew ities, length of 
sample, and model subset. These examples showed 
that besides its theoretical advantages, the use of 
the Bayesian g wepooe unambiguously selects the 
correct model in most of the applications. (Sims- 
ISWS 
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PROMISING STRATEGIES FOR RESERVING 
INSTREAM FLOWS, 

Dewsnup (Richard L.)/Dallin W. Jensen, Salt 
fore ad vei hi Field 6A. 

or io ic entry see Fie ; 
wooRe 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF. 
FUSED OR ‘NONPOINT’ SOURCES, 

General by wearin Sant Washington, DC. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-275 290, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report to the Congress December 20, 1977, 29 p. 


Descriptors: *Pollution abatement, *Water pollu- 
tion sources, *Water quality, *Water quality con- 
trol, Pollutants, Political aspects, Water quality 
standards, Water pollution control, Pollutant iden- 
tification, Planning, Drainage, Drainage effects. 


‘Nonpoint’ sources of water pollution -- sediment, 
acid mine drainage pesticides, and other pollutants 
carried into streams by runoff from rainstorms -- 
currently — more than half of the pollutants 
entering nation’s waterways. If not controlled, 
nonpoint pollution will prevent attainment of na- 
tional water quality goals and will continue to 
grow in significance as ‘point’ sources of pollution, 
such as factories and municipal waste treatment 
plants, are brought under control. Because the 
source of discharge is diffuse, wagers pollution is 
difficult to collect and treat. The best way to 
control it is to prevent as much of it as possible 
from reaching the water through proper land man- 
agement. The federal Environmental Protection 
Agency (EPA) should plan more solutions to non- 
point water pollution sources. Because funds for 
water pollution control are limited, better data is 
needed to set priorities and evaluate alternatives 
for controlling water pollution. The EPA agrees 
that greater nonpoint source control effort is 
needed at federal, state and local levels. The EPA 
believes that the present program structure is the 
best possible, considering the various program con- 
straints. (Fortin-Florida) 
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EXCEEDANCE PROBABILITY - DEPTH RE- 
LATIONSHIPS OF FLOODS FOR MARYLAND 
STREAMS WEST OF CHESAPEAKE BAY, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

W. J. Herb. 

Geological Survey open-file report 78-171, March 
1978. 14 p, 4 fig, 2 tab, 4 ref. 


Descriptors: *Flood frequency, *Peak discharge, 
*Flood forecasting, *Regression analysis, *Mary- 
land, Streams, Flood profiles, Flood stages, Flood 
protection, *Flood-depth relationships. 
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Regression analysis of flood-depth frequency and 
drainage area data for 46 streams aa eee d’s 
stern Shore produced equations and curves 
which may be used to estimate depths of floods 
with exceedance probabilities of 50, 20, 10, 2, and 1 
t. A procedure is outlined to allow the 
teader to convert the estimated flood depths to an 
elevation above the streambed. (Woodard-USGS) 
W79-07941 
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TECHNIQUE FOR ESTIMATING MAGNI- 
aiwten FREQUENCY OF FLOODS IN 


Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6A. 
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GEOTHERMAL ENVIRONMENTAL IMPACT 
ASSESSMENT: BASELINE DATA FOR FOUR 
GEOTHERMAL AREAS IN THE UNITED 
STATES, 

Geonomics, Inc., Berkeley, CA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-295 609, 
Price codes: A22 in paper copy, AO1 in microfiche. 
Interagency Energy-Environment Research and 
Development Report No. EPA-600/7-78-188, Sep- 
tember 1978. 358 p, 99 fig, 23 tab, 27 ref, 5 append. 
68-03-2468. 
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Geysers(California), Klamath Falls(Oregon), Rio 
Grande Rift Zone(New Mexico), Groundwater, 
Groundwater resources, Groundwater availability, 
Groundwater basins, Technology, Research and 
development, Assessment, Thermal water. 


A — and technical assessment of the ex- 
isting data on climate, geology, hydrology, water 
chemistry and seismicity is presented for Imperial 
Valley and The Geysers in California, Klamath 
Falls, moe and the Rio Grande Rift Zone, New 
Mexico. The information is the first step, or base- 
line data assessment, towards developing an envi- 
fonmental monitoring methodology emphasizing 
gpotard degradation for geothermal areas. 
Imperial Valley, a sediment-filled structural 
trough undergoing intensive crustal deformation, 
active faulting, very high seismicity, and signifi- 
cant subsidence, displays high regional heat flow 
and contains six known geothermal resource areas. 
A new comprehensive fault map of the valley has 
tesulted from the extensive data compilation. Nu- 
merous faults and notable seismic activity occur in 
the mountainous region of The Geysers. Hydrol- 
ogy and water quality are discussed for mine drain- 
age basins in this region. The geothermal waters 
occurring in the Klamath Basin appear to be asso- 
ciated with faults and are located in rubbly, frac- 
tured basalt aquifers. Four main aquifers are identi- 
fied in this area which historically has displayed 
very low seismicity. The Rio Grande Rift Zone, 
containing seven areas of potential geothermal in- 
terest, is difficult to interpret because of complex 
folding in the mountains and discontinuous faultin 
throughout. The drainage basins contain muc’ 
saline water, and the available volume of fresh 
water varies. (Davison-IPA) 
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EFFECT OF DRAIN DIAMETER, OPENINGS 
AND ENVELOPES ON WATER TABLE DRAW- 


DOWN, 

North Carolina State Univ. at Raleigh. Dept. of 
Biological and Agricultural Engineering. 

R. W. Skaggs, and Y. K. Tang. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 22, No. 2, p 326-333, March- 
April 1979. 10 fig, 4 tab, 17 ref. 
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Drainage systems, th, Soil profiles, Hydraulic 
conductivity, Hydra properties, Water levels, 
Computer models, Richards equations, Parallel 
drains, Effective radius, Envelopes. 


Numerical solutions to the Richards equation for 
saturated and unsaturated flow to parallel drains 
were used to determine the effects of drain tube 
diameter, openings, and envelopes on water table 
drawdown. Conventional drain tubes with a finite 
number of openings in the walls were represented 
as completely open tubes with an effective radius, r 
sub e. The effect of drain tube size and the use of 
envelopes on water table drawdown were deter- 
mined for different soils, drain spacings, and profile 
depths. It was concluded that envelopes will allow 
an increase in drain spacing without reducing the 
design drawdown rate. However, the allowable 
spacing increase is smaller than previously report- 
ed in the literature. The midpoint drawdown rate 
was found to be relatively insensitive to changes of 
one or two sizes in the drain tube diameter. Final- 
ly, it was shown that the effect of drain tube 
diameter on drainage rates is dependent on drain 
spacing and “apo depth as well as hydraulic 
properties of the soil. (Visocky-ISWS) 
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GROUNDWATER CONTOUR MAPPING IN 
VENICE BY STOCHASTIC INTERPOLATORS, 
1. THEORY, 

IBM Scientific Center, Venice (Italy). 

G. Gambolati, and G. Volpi. 

Water Resources Research, Vol. 15, No. 2, p 281- 
290, April 1979. 10 fig, 4 tab, 12 ref. 
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esses, Analytical techniques, Hydrology, 
*Venice(Italy), Kriging techniques. 


An adaptation of the kriging technique was devel- 
bo and used to 4 the hydraulic head field, z, 
of three major aquifers underlying the Venetian 
lagoon. Available records came from a fairly small 
number of observation wells unevenly scattered 
across the mainland, Venice, and the littoral. The 
event to be reconstructed was conceptually ideal- 
ized as the sum of (1) a deterministic component, 
m, giving the main trend of z, and (2) a stochastic 
component, e, giving the natural dispersion of z 
around m with zero mean, constant variance, and 
high autocorrelation. Both m and e were depend- 
ent on the observation scale. A physically based 
expression for m was selected, including the con- 
sideration of additional information related to the 
general hydrogeological context. To reduce the 
complexity of the choice, some unknown coeffi- 
cients, a sub k, were introduced in m and deter- 
mined ‘a priori’ by a best fit technique, for instance, 
the least squares method. The relationship between 
m and a sub k was not necessarily linear. The 
dispersion e was then assessed by a linear optimal 
stochastic interpolator, i.e., by a linear combination 
of the observed values with the requirement that 
the variance of the interpolation error, E, be mini- 
mal. Validation of the interpretation models select- 
ed for each of the three Venetian aquifers showed 
that the present approach yields accurate results 
rovided the trend is correctly assessed. (See also 
79-07560) (Sims-ISWS) 
W79-07559 


GROUNDWATER CONTOUR MAPPING IN 
VENICE BY STOCHASTIC INTERPOLATORS, 
2. RESULTS, 

IBM Scientific Center, Venice (Italy). 

G. Volpi, G. Gambolati, L. Carbognin, P. Gatto, 
and G. Mozzi. 

Water Resources Research, Vol. 15, No. 2, p 291- 
297, April 1979. 10 fig, 1 tab, 5 ref. 


Descriptors: *Groundwater, *Aquifers, *Mapping, 
*Model studies, Mathematical models, ater 
levels, Land subsidence, Saline water intrusion, 
Piezometry, Stochastic processes, Analytical tech- 
niques, Hydrology, *Venice(Italy), Kriging tech- 
niques. 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


Reliable and flexible tools are required to keep 
under control the subsurface flow field of the 
Venetian lagoon and the related land subsidence. 
One such tool was given by the stochastic interpo- 
lator devel: in paper 1 and used to map the 
1973 and 1977 piezometry of three major Venetian 
aquifers. A fairly small number of test holes un- 
evenly scattered across the mainland, Venice, and 
the littorals provided the input data. The output 
was the reconstructed hydraulic head together 
with an assessment of its reliability. The 1973 re- 
sults showed the existence of a pronounced cone of 
depression centered upon the industrial area of 
Porto Marghera, which turned out to be by far the 
pel peu re. site in the whole area. Local with- 
drawals produce a minor cone in Venice, but they 
do not account for the overall head decline record- 
ed there. The 1977 contour maps showed a sub- 
stantial recovery of the flow field in the upper 250 
m of the groundwater basin, thus providing docu- 
mentary evidence for the recently observed re- 
bound of the land surface. Significant residual 
withdrawals still occur in the lowest unit (approxi- 
mate 280 m) of the aquifer system. (See also W79- 
07559) (Sims-ISWS) 

W79-07560 


MAP OF ANTELOPE VALLEY-EAST KERN 
WATER AGENCY AREA, CALIFORNIA, 
SHOWING GROUND-WATER SUBUNITS AND 
AREAS, LOCATION OF WELLS, AND LINES 
OF EQUAL DEPTH TO WATER FOR SPRING, 


1978, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W79-07701 


U.S. GEOLOGICAL SURVEY, DENVER, COLO- 
RADO, RADIOCARBON DATES II, 
meee Survey, Denver, CO. Water Resources 


Vv. 
L. J. Schroder, R. L. Emerson, and W. A. Beetem. 
ye ga Vol 20, No 2, p 200-209, 1978. 2 tab, 
4 ref. 


Descriptors: *Radioactive dating, *Groundwater, 
*Carbon radioisotopes, *Alkalinity, Sampling, 
Water wells, *Carbon-14. 


This list includes C-14 measurements made be- 
tween 1969 and 1973 that represent natural water 
samples. Calculations of dates are made with the 
radiocarbon half-life of 5568 + or - 30 years; plus 
or minus numbers quoted are the standard errors 
for the counting of radioactive disintegrations. The 
C-13 values reported are based on Craig PDB 
limestone standard (Craig, 1957) and were deter- 
mined by Teledyne Isotopes, Inc., Westwood Lab- 
oratories (R, 1968, v 11, p 53-105). The total alka- 
linity as bicarbonate values reported were deter- 
mined using techniques described by Brown and 
others (1970). All dates reported in this list are 
from water samples collected by members of the 
U.S. Geological Survey. The measurement of C-14 
ages was financed through the Nevada Operations 
Office, U.S. Energy Research and Development 
Agency, formerly U.S. Atomic Energy Commis- 
sion. (Woodard-USGS) 


W79-07707 
DETERMINATION OF HYDROLOGIC PA- 
RAMETERS FOR GLACIAL TILLS IN CON- 
NECTICUT, 


Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 

D. Huntley, and R. B. Black. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 578, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Research Project Technical Completion Report, 
1979. 19 p, 4 tab, 6 fig, 12 ref. OWRT A-077- 
CONN(2), 14-34-0001-7014. 


Descriptors: *Hydrologic properties, “Glacial 
soils, Hydrogeology, *Transmissivity, Computer 
model, *Waste disposal, Aquifer characteristics, 
*Glacial till, *Contaminant transport, *Waste 
movement, Sanitary landfills, *Anisotropic flow, 
*Permeameters, Slug tests, Stratified sediments, 











Field 2—WATER CYCLE 


Group 2F—Groundwater 


Quinebaug River Basin, Shetucket River Basin, 
Connecticut. 


Glacial tills located in the upland areas of the 
Shetucket and Quinebaug River basins, Connecti- 
cut, were evaluated for transmissivity and hydrau- 
lic conductivity by performing slug-injection tests 
on nine, small diameter drilled wells and slug- 
withdrawal tests on nineteen existing, dug wells. 
Test data, analyzed using the type-curve method of 
Coope et. al. (1967) and Papadopulos et. al. (1973) 
yielded values of horizontal hydraulic conductivity 
that ranged from 1.0 to 355 gpd/ft2 (0.13 to 14.46 
m/day). Laboratory-determined values of horizon- 
tal hydraulic conductivity were obtained using spe- 
cially-constructed permeameters on relatively un- 
disturbed samples of till. Although grain-size distri- 
butions for these samples show a wide range of 
values, this variability was not reflected in the 
hydraulic conductivities, which ranged from 13 to 
80 gpd/ft2 (0.53 to 3.26 m/day). A computer- 
model simulation utilizing the permeability con- 
trasts and anisotropic nature of the till indicated 
that large variations of contaminant transport exist- 
ed in the hypothetical aquifers when an average 
horizontal hydraulic conductivity is assumed for 
the till rather than accounting for high-hydraulic 
conductivity layers that might exist. Computer- 
model simulations of waste movement through a 
till aquifer, such as those presented in this study, 
have widespread application relative to the desi; 

of sanitary landfills and other forms of waste dis- 
posal in till and stratified sediments. (de Lara- 


Conn) 
W79-07715 


VARIATIONS IN SPECIFIC YIELD IN THE 
OUTCROP OF THE CARRIZO SAND IN 
SOUTH TEXAS AS ESTIMATED BY SEISMIC 
REFRACTION, 

Texas Dept. of Water Resources, Austin. 

G.L. Duffin, and G. R. Elder. 

Report 229, April 1979. 61 p, 9 fig, 3 tab, 13 ref. 


Descriptors: *Sand aquifers, *Seismic studies, *On- 
site tests, *Texas, Aquifers, Seismic properties, 
Groundwater resources, Porous media, Ground- 
water, Seismic waves, Saturated soils, On-site data 
collections, Methodology, Instrumentation, Test- 
ing procedures, Porosity, Aquifer characteristics, 
Specific yield, Water table aquifers, Zone of satu- 
ration, Travel time, Sound waves, Carrizo 
Sand(TX), Unsaturated zone. 


Seismic soundings were made at 84 sites, situated 
along 20 profiles, on the outcrop of the Carrizo 
Sand in south Texas. These soundings were made 
to estimate lateral variations in the aquifer’s total 
porosity and specific yield where the aquifer is 
under water-table conditions. Compressional wave 
velocities in the upper unsaturated portion of the 
aquifer were determined by refraction soundings. 
Empirical relationships were used to estimate total 
porosity values from the compressional wave ve- 
locities. Estimated specific yields were derived 
from the estimated total porosities. The porosity 
values obtained by these empirical methods agree 
closely with laboratory porosity determinations 
from core samples taken from 7 of the 84 seismic 
sounding sites. All of the averaged values for spe- 
cific yield fall within the range usually specified 
for unconfined aquifers (5 to 35%). Because of 
depth limitations of equipment used in the sound- 
ings, it is probable that the estimated average spe- 
cific yields from profiles spanning or nearly span- 
ning the outcrop are more nearly representative of 
the full thickness of the aquifer than are the specif- 
ic yields from profiles that parallel the strike. The 
higher specific yield values are found east of the 
Frio River and range from 26 to 32%. West of the 
Frio River, specific yield values range from 16 to 
24%. (Humphreys-ISWS) 

W79-07750 


AN ISOTOPIC STUDY OF GROUNDWATER 
SEEPAGE IN THE CENTRAL KENTUCKY 
KARST, 

Scottish Research Reactor Centre, East Kilbride. 
R. S. Harmon. 

Water Resources Research, Vol. 15, No. 2, p 476- 
480, April 1979. 3 fig, 2 tab, 24 ref. 


Descriptors: *Karst hydrology, *Isotope studies, 
*Seepage, *Kentucky, *Groundwater, On-site in- 
vestigations, Aquifers, Analytical techniques, On- 
site tests, On-site data collections, Stable isotopes, 
Groundwater movement, Flow, Meteoric water, 
Vadose water caves, *Great Onyx Cave(KY), 
*Mammoth Cave National Park(KY). 


Ratios of 180/160 were determined for meteoric 
precipitation and vadose ~— at Great Onyx 
Cave in Mammoth Cave National Park from 
March through July 1973. Results of this study 
indicated that (1) the delta 180/dT for precipita- 
tion at this site is 0.38 parts per thousand/deg C, 
(2) short-term fluctuations in the 180/160 ratio of 
seepage water in the vadose zone above the cave 
do not affect the oxygen isotopic composition of 
the speleothem calcite precipitated in the cave, and 
(3) the residence time of water in the 
vadose zone is about 2 weeks. From og sampling 
of base level springs in November 1972, the isoto- 
pic composition of the karst groundwater body is 
estimated to be about delta 180 = -5.6 wi per 
thousand and delta D = -40 parts per thousand. 
(Humphreys-ISWS) 

W79-07757 


UNSTEADY INTERZONAL FREE SURFACE 
FLOW IN POROUS MEDIA, 

Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 2G. 
W79-07768 


JORDAN AQUIFER OF IOWA, 

Geological Survey, Iowa City, IA. 

P. J. Horick, and W. L. Steinhilber. 

Miscellaneous Map Series 6, 1978. 20 ref, 3 maps. 


Descriptors: *Aquifers, *Data collections, 
*Groundwater resources, *Iowa, Groundwater, 
Water quality, Maps, Geology, Water balance, 
Hardness(Water), Water properties, Chemical 
= sj Dissolved solids, Specific capacity, 

ater wells, Well data, Potentiometric level, Hy- 
draulic properties, Artesian aquifers, *Jordan 
sguieiand. 


The purpose of this atlas was (1) to define and 
describe the spatial relations and physical charac- 
teristics of the Jordan aquifer, (2) to present infor- 
mation on the occurrence availability, use, and 
chemical quality of water in the aquifer, and (3) to 
define and delineate changes in the potentiometric 
surface of the aquifer. The geohydrologic informa- 
tion was divided into 3 subject headings that were 
presented on separate atlas sheets--geology, hy- 
drology, and chemical quality. The Jordan aquifer 
is the most productive water-yielding unit of the 
Cambrian-Ordovician aquifer system, and is one of 
the most dependable sources of water supply for 
large capacity wells in Iowa. The total thickness of 
the aquifer ranges from about 400 to 450 feet in 
east-central and southeastern Iowa to about 150 
feet or less in western Iowa. The transmissivity of 
the aquifer is estimated to range from about 500 ft 
sq/day in the western part of the state to about 
5,000 ft sq/day in the northeastern part. (Hum- 
aro pct 
79-07769 


aa CITRONELLE AQUIFERS IN MISSISSIP- 


Geological Survey, Jackson, MS. Water Resources 
Div. 


For primary bibliographic entry see Field 7C. 
W79-07940 


SPRINGS OF FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div.; and Florida Bureau of Geology, Tal- 
lahassee. 

For primary bibliographic entry see Field 1A. 
W79-07946 


Sete wares DATA FOR MICHIGAN, 
1977, 
Geological Survey, Lansing, MI. Water Resources 





Div. 

G. C. Huffman. 

Geological Survey open-file report 79-332, 1979, 
75 p, 5 fig, 3 tab, 101 ref 


Descriptors: *Groundwater resources, *Michi 
*Water levels,.*Aquifers, *Water quality, Water 
wells, Water yield, Water utilization, Well data, 
Hydrogeology, serge. Water level fluctu- 
ations, Water analysis, Chemical analysis. 


This report summarizes data on ground-water 
levels in 157 observation wells, and provides infor- 
mation on water quality, well locations, 
altitudes, and aquifers that they tap. Tabulated data 
include extremes of water levels for 1977 and for 
the period of record. Also tabulated is the o- 
page of most major ground-water users in the State 
and quality data on selected wells sampled during 
1975-77. Levels were generally below average in 
many wells during the year; however, levels re- 
turned to near normal by years end. During the 
year, water levels reached record highs in only 3 
wells and 7" to record lows in 31 wells. 
(Woodard-USGS) 

W79-07947 


RECORDS OF GROUND-WATER RECHARGE 
AND DISCHARGE FOR THE EDWARDS 
AQUIFER IN THE SAN ANTONIO AREA, 
TEXAS, 1934-77, 

Geological Survey, San Antonio, TX. Water Re- 
sources Div. 

R. W. Maclay, and R. A. Rappmund. 

Edwards Underground Water District Bulletin 37, 
February 1979. 21 p, 3 fig, 5 tab, 35 ref. 


Descriptors: *Groundwater recharge, *Aquifers, 
*Water yield, *Water level fluctuations, Hydro. 
geology, Maps, Drainage area, Data collections, 
ites, Precipitation(Atmospheric), Texas, *San 
Antonio area, *Edwards aquifer. 


The average annual ground-water recharge to the 
Edwards aquifer in the San Antonio area, Texas, 
from 1934 through 1977 was about 589,200 acre- 
feet. A maximum annual recharge of 1,711,200 
acre-feet occurred in 1958, and a minimum annual 
recharge of 43,700 acre-feet occurred in 1956. A 
maximum annual discharge of 960,900 acre-feet 
occurred in 1977, and a minimum annual discharge 
of 388,800 acre-feet occurred in 1955. The maxi- 
mum annual discharge by wells was 406,800 acre- 
feet in 1971. In addition to the tables of data, the 
report contains two maps showing (1) the hydrolo- 
gic features in the San Antonio area and (2) the 
drainage basins and data-collection sites. (Woo- 
dard-USGS) 

W79-07949 


NORTHERN GROUNDWATER AND ENGI- 
NEERING PROBLEMS RELATED TO 
GROUNDWATER FLOW, 

Department of the Environment, Calgary (Alber- 
ta). Hydrology Research Div. 

R. O. van Everdingen. 

In: Hydrology Research Division, Annual Prog- 
ress Reports and Short Research Notes, 1977-78. p 
21-26, 1979. 2 fig, 7 ref. Environment Canada 
Inland Waters Directorate, Ottawa, Report Series 
No. 64. HR 74-2. 


Descriptors: *Groundwater, *Groundwater flow, 
*Instrumentation, *Hydrologic systems, *Engi- 
neering, Gages, Pressure measuring instruments, 
Hydrology, Hydrologic data, On-site investiga- 
tions, Recharge, Permafrost, Cold regions, Frank- 
lin Mountains(Canada), Mahony Lake(Canada), 
Lac des Bois(Canada). 


Progress is summarized for the year 1977 for 
groundwater flow engineering related problems. 
Laboratory work was completed at the University 
of Calgary in determining radioactive and stable 
isotopes in rain, snow, ground ice, groundwater 
recharge, spring water evaporites, and precipitates. 
The on-going study of the frost Resid near Fort 
Norman involved the use of time lapse photogra- 
phy. Battery operated pressure recorders were in- 
stalled in the karst areas of Mahony Lake and Lac 
des Bois to further investigate the hydrologic sys- 
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guide for the Central Yukon-Alaska field trip of 
the Third International Conference on P. Trost. 
(Davison-IPA) 

W79-07956 


MATHEMATICAL MODELLING OF A WELL 
FIELD, CHATHAM, N. B., 
it of the poo agua Ottawa (Ontar- 

io). Hydrology Research 
A. Vandenberg. 
In: ag argh Research Division, Annual Prog- 

Ropers and Short Notes 1977-78. p 90-109, 
1979, 13 fig, 1 tab, 4 ref. Environment Canada 
Inland Waters Directorate, Ottawa, Report Series 
No. 64. HRO 77-2. 


Descriptors: *Mathematical models, *Computer 
models, *Aquifer characteristics, *Well data, 
*Saline water intrusion, Pumping, 


Boundaries(Surfaces), Drawdown, Aquifer man- 
ent, Hydrogeology, Groundwater movement, 
Groundwater resources, Chatham(New Brunswick 


A mathematical model being formulated will be 
used to simulate the hydraulic head distribution of 
the aquifer supplying water to Chatham, New 
wick. Simulation of past, present, and fature 
pumping will indicate areas of excessive draw- 
down and areas subject to future salt water intru- 
sion. The work to date includes the selection of the 
area to be modeled, the design of the finite differ- 
ence grid, and the establishment of boundary con- 
ditions. Representative values of aquifer character- 
istics have been selected, a stable nonpumping 
hydraulic-head distribution has been obtained for 
the pumping simulations, the history of pumping 
from the tham well field has been simulated, 
and auxiliary routines for data display have been 
programmed. The results of each stage of develop- 
ment are described, auxiliary programs are exam- 
ined, and a finite element model of the area to 
simulate steady-state hydraulic head surfaces is dis- 
cussed. Using the steady-state concept and the 
model parameters as they are presently set up, it is 
scl to fl i enerate hydraulic surfaces for other 
edules or to make changes in the 
por Semsterk (Davison-IPA) 
W79-07961 


2G. Water In Soils 


CAPILLARY PRESSURE-SATURATION RELA- 
TIONSHIPS FOR A FOREST SOIL, 

Bureau of Land Management, Prineville, OR. 

R. J. Lenhard, and G. L. Bloomsburg. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol. 22, No. 2, p 357-360, March- 
April 1979. 8 fig, 2 tab, 8 ref. 


Descriptors: *Capillary action, *Saturation, 
‘Forest soils, Soil moisture, Soil water, Soils, Pres- 
sure, Compaction, Soil com sean Permeability, 
Soil water movement, Capillary water, Capillary 
conductivity, Forests. 


The Brooks-Corey capillary pressure-saturation re- 
lationship was applied to a volcanic-ash influenced 
forest soil under various compaction treatments. 
The relationship was shown to be statistically valid 
for a range of capillary pressure heads from 60 to 
5,165 cm of water by a goodness-of-fit analysis. 
(Sims-ISWS) 

W79-07542 


APPLICATION OF AN_ INFILTROMETER 
SYSTEM FOR DESCRIBING INFILTRATION 
INTO SOILS, 


Science and Education Administration, Boise, ID. 
Northwest Watershed Research Center. 

D. L. Brakensiek, W. J. Rawls, and W. R. Hamon. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol. 22, No. 2, p 320-325, March- 
April i fig, 5 tab, 21 ref. 


¢ 


Descriptors: *Infiltrometers, *Infiltration, *Soil 
moisture, Mositure content, Equations, Data col- 
lections, On-site data collections, Theoretical anal- 
ysis, Model studies, Rainfall-runoff relationships, 
Least squares method, Kinetics, Gr 


Design and operation of an infiltrometer system 
bes discussed. Analysis of the infiltrometer data 
be tere resented by estimation of the parameters in 
reen and Ampt infiltration equation. The 
procedure for correcting the observed time scale 
‘or the initial period of surface nonsaturation was 
illustrated. The Green and Ampt equation satisfac- 
torily simulates the observed infiltration rate curve. 
(Visocky-ISWS) 
W79-07543 


AIR AND WATER MOVEMENT IN POROUS 
MEDIA: COMPRESSIBILITY EFFECTS, 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

J. -Y. Parlange, and D. E. Hill. 

Soil Science, Vol. 127, No. 5, p 257-263, May 1979. 
2 fig, 1 tab, 14 ref. 


*Soil water movement, *Porous 
*Air, *Compressibility, Model studies, 
Mathematical models, Laboratory tests, Wetting, 
Soil water, Moisture content, Sands, Soils, Zone of 
aeration, Infiltration. 


This study presented an analysis of air and water 
movement in a sand column. The analysis took air 
compressibility into account. The influence of air 
on water intake was assessed when water content 
was imposed at the soil surface. When air can 
move freely ahead of the wetting front, it was 
found that air compressibility is negligible, but that 
air movement increases water intake by a small 
percen y gre When air must escape through the 
a surface, air compressibility increases water 
intake by a small percentage, although the overall 
effect of air movement is to reduce water flow. 
The results of the theory were illustrated and 
confirmed from previous experimental observa- 
tions. (Sims-ISWS) 
W79-07544 


yey OF DRAIN DIAMETER, OPENINGS 
AND ENVELOPES ON WATER TABLE DRAW- 

DOWN, 

North Carolina State Univ. at Raleigh. Dept. of 

Biological and Agricultural Engineering. 

For primary bibliographic entry see Field 2F. 

W79-07545 


WIND PROFILE PARAMETERS AND TURBU- 
LENCE INTENSITY OVER SEVERAL ROUGH- 
NESS ELEMENT GEOMETRIES, 

Science and Education Administration, Manhattan, 
KS. 


For primary bibliographic entry see Field 2D. 
W79-07547 


SIMULATION OF ARID RANGELAND WA- 
TERSHED THE 


HYDROLOGY WITH 
USDAHL-74 MODEL, 
Science and Education Administration, Boise, ID. 
Northwest Watershed Center. 


For primary bibliographic entry see Field 2A. 
W79-07557 


HYDROLOGIC EFFECTS OF BRUSH CON- 
TROL ON TEXAS RANG 
Science and Education Administration, Temple, 


TX. 
For pens bibliographic entry see Field 2A. 
W79-07558 


AN INTRODUCTION TO WISCONSIN WET- 
LANDS - PLANTS, HYDROLOGY, AND SOILS, 
Geological Survey, Madison, WI. Water Re- 
sources Div. 

R. P. Novitzki. 

Univ. of Wisconsin-Extension, 1815 University 
Ave. Madison, Wis. 53706. Wisconsin University- 
Extension, Geologic and Natural History Survey 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


report, February 1979. 19 p, 15 fig. 


Descriptors: *Wisconsin, *Wetlands, *Soil types, 
*Soil-water-plant relationships, § *Hydrologic 
budget, Marshes, Bogs, Swamps, Flooding, Vege- 
tation, Water quality, *Wetlands classtication, 
rd wetlands, Brushy wetlands, Forested wet- 


Wetlands in Wisconsin are classified by plant com- 
munities and characteristics typical of each type 
are described. Grassy wetlands include seasonally 
flooded basins, wet meadows, marshes, and sedge 
meadows. Brushy wetlands include willow 
swamps, alder swamps, and brushy bogs. Forested 
wetlands include flood-plain forests, hardwood 
swamps, cedar swamps, and forested bogs. (Woo- 
dard-USGS) 

W79-07706 


UNIVERSAL CONSTANTS FOR SCALING THE 
EXPONENTIAL SOIL WATER DIFFUSIVITY, 

Cornell Univ., Ithaca, NY. School of Civil and 

Environmental Engineering. 

W. Brutsaert. 

Water Resources Research, Vol. 15, No. 2, p 481- 

483, April 1979. 11 ref. e 


Descriptors: *Soil water, *Diffusivity, *Equations, 
*Mathematical models, Model studies, Wetting, In- 
filtration, Soil water movement, Sorption, Physical 
properties, Permeability, Transmissivity, Soils, Soil 
science, Universal constants. 


The exponential form of the soil water diffusivity 
can be scaled either with the wetting front param- 
eter phi sub f = x sub f/t to the 1/2 power or with 
the sorptivity A sub o = F/t to the 1/2 power; 
these variables, which arise in the problem of 
sorption in a dry soil, are x sub f the distance to the 
wetting front, t the time, and F the infiltrated 
water volume. It was shown that the three con- 
stants used in this scaling are not independent and 
that only one constant is needed. (Sims-ISWS) 
W79-07754 


THE HYDROLOGICAL RESPONSE OF HEAD- 
WATER AND SIDESLOPE AREAS, 

Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2E. 
W79-07755 


AN ISOTOPIC STUDY OF GROUNDWATER 
SEEPAGE IN THE CENTRAL KENTUCKY 


KARST, 

Scottish Research Reactor Centre, East Kilbride. 
For primary bibliographic entry see Field 2F. 
W79-07757 


A MONTE CARLO ANALYSIS OF THE HY- 
DROLOGIC EFFECTS OF SPATIAL VARI- 
ABILITY OF INFILTRATION, 

Science and Education Administration, Fort Col- 
lins, CO. 

R. E. Smith, and R. H. B. Hebbert. 

Water Resources Research, Vol. 15, No. 2, p 419- 
429, April 1979. 14 fig, 2 tab, 15 ref. 


Descriptors: *Infiltration, *Variability, *Model 
studies, Mathematical models, Spatial distribution, 
Distribution patterns, Watershds(Basins), Rainfall, 
Precipitation excess, Ponding, Runoff, Monte 
Carlo method, Mathematics, Stochastic processes, 
Hydrology. 


Monte Carlo simulation was employed to analyze 
the effects of random distribution of soil infiltration 
properties on the hydrologic performance of 
catchment areas. Soil hydraulic parameters were 
distributed with log normal distribution as reported 
from previous field measurements. Although inde- 
pendent sampling units were assumed, a discussion 
was presented on the nature and effect of spatial 
dependence. The composite infiltration rate of an 
area was simply the average, at a particular 
moment, of the infiltration rate of all points within 
that area. Rigorous treatment of the topic is a 
forbidding problem in stochastic differential equa- 
tions. Monte Carlo simulation was used here to 








Field 2—WATER CYCLE 
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study the effects of random distribution of soil 
properties on distribution of ponding time, com- 
posite areal rate, and bias due to variability in 
space. More accurate treatment for pare Se 
must also consider interaction of various points on 
the surface by way of overland flow paths. A 
ee eee eee ha ues nary 4] 
‘or this purpose to onstrate hydrograp! 

due to p seo seach f spatial variability, and from 
random variation, plus the relation of bias to rain- 
fall rate. An analysis was also made of the partial 
area contribution in early parts of storm runoff 
caused solely by random variation in surface soil 


Wao 


USE OF SPECIFIC CONDUCTANCE AND 
CONTACT TIME RELATIONS FOR SEPARAT- 
ING FLOW COMPONENTS IN STORM 
RUNOFF, 

New South Wales Univ., Kensington (Australia). 
School of Civil Engineering. 

For primary bibliographic entry see Field 2B. 
W79-07764 


UNSTEADY INTERZONAL FREE SURFACE 
FLOW IN POROUS MEDIA, 

Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

J. A. Liggett, and P. L-F. Liu. 

Water Resources Research, Vol. 15, No. 2, p 240- 
246, April 1979. 9 fig, 4 ref, 1 append. NSF 
ENG77-01479. 


Descriptors: *Free surfaces, *Porous media, *Un- 
steady flow, *Model studies, Mathematical models, 
Hydraulic models, Permeability, Dams, Embank- 
ments, Hydraulics, Drawdown, Flow, Mathemat- 
ics, Analytical techniques. 


The behavior of the free water surface at discon- 
tinuities in permeability for steady flow has been 
known for more than 40 years and has been used in 
numerical solutions and flow net sketching. The 
= paper extended that analysis to unsteady 

low, primarily for use in numerical solutions. For 
a rising free surface, the diffraction between zones 
was given in graphical form. For .a falling free 
surface, (almost) no diffraction solution existed, 
and the free surface was either horizontal or tan- 
gent to the line of discontinuity. However, sharp 
curvatures may occur in the vicinity of a perme- 
ability change, so care must be exercised in ex- 
trapolating free surface slopes to neighboring re- 

ions. (Sims-ISWS) 

79-07768 


2H. Lakes 


THE TRANSPORT AND RESUSPENSION OF 
SEDIMENTS IN A SHALLOW 

Aeronautical Research Associates of Princeton, 
Inc., NJ. 

Y. P. Sheng, and W. Lick. 

Journal of Geophysical Research, Vol. 84, No. C4, 
p 1809-1826, April 1979. 24 fig, 1 tab, 32 ref. 


Descriptors: *Sediment transport, *Lakes, *Lake 
Erie, “Great Lakes, Suspended load, Suspended 
solids, Waves(Water), Hydraulics, Lake sediments, 
Flow, Equations, Mathematical studies, Model 
studies, *Sediment resuspension, Sediment models, 
Wave hindcasting model, Shallow lakes. 


The time-dependent flow and dispersion of sus- 
pended sediments in the western basin of Lake Erie 
are being studied by means of numerical models 
utilizing data from remote-sensing studies and 
flume experiments. Mechanisms of sediment dis- 
persion included in the models are convection and 
turbulent diffusion, river loading, gravitational set- 
tling, and physical resuspension and deposition at 
the sediment-water interface. The time-dependent 
currents were computed by means of a free surface 
hydrodynamic model. A wave-hindcasting model 
was used to compute the wave parameters needed 
for estimation of shear stress generated at the sedi- 
ment-water interface under given wind conditions. 
The rate of sediment resuspension as a function of 


THE NATURAL RESOURCES OF AGUA HE- 
DIONDA LAGOON. REPORT NUMBER 16 ON 
CALIFORNIA COASTAL WETLANDS, 

-. Diego Univ., CA. Environmental Studies 


iter. 
J. Bradshaw, B. Browning, K. Smith, and J. Speth. 
Available from the National Technical Information 
Service, Spri id, VA 22161 as PB-277 996, 
Price codes: A08 in arg copy, AO] in microfiche. 
Prepared for Fish and Wildlife Service, Washing- 
ton, D.C., Office of Biological Services, June, 
1976. 110 p, 19 fig, 2 tab, 64 ref. 


Descriptors: *Lagoons, *California, *Management, 
Wetlands, Natural resources, Land use, Dual pur- 
pose, Industry, Planning, Agua Hedionda Lagoon. 


The greatest threat to the present status of the 
lagoon and its wetland habitats is the continuing 
pressure for development of the lagoon and its 
watershed. City zoning plans indicate the lagoon as 
open s and the pongnery as residential, agri- 
cultural, and industrial. Use of the outer lagoon is 
more restricted; the primary use of this area is for a 
cooling water intake basin for a power plant. A 
descriptive inventory of the natural resources 
found on the lagoon is given as well as guidelines 
for the multiple-use, management, preservation, 
and enhancement of those resources. (Steiner- 


Mass) 
W79-07731 


NUTRIENT DYNAMICS OF FRESHWATER RI- 
VERINE MARSHES AND THE ROLE OF 
EMERGENT MACROPHYTES, 

Oak Ridge National Lab., TN. 

For primary bibliographic entry see Field 2K. 
W79-07734 


NUTRIENT RELATIONSHIPS IN THE DETRI- 
TUS OF A TROPICAL SWAMP, 

Makerere Univ., Kampala (Uganda). Dept. of 
Botany. 

For primary bibliographic entry see Field 2K. 
W79-07736 


FOREST SITES, PROCESSES, AND 


‘A, 
_ States Forest Experiment Station, St. Paul, 


M. L. Heinselman. 
Ecological Monographs, Vol. 33, No. 4, p 327-373, 
Autumn 1963. 29 fig, 6 tab, 126 ref. 


Descriptors: *Bogs, *Minnesota, Wetlands, Fens, 
Peat, Distribution patterns, Geomorphology, Clas- 
sification, Forests, logical distribution. 


The identity of the patterned bogs and fens of this 
region was established. Features that clearly mark 
the Lake Agassiz peatlands as members of the 
circumboreal group include string bogs (Strang- 
moor), topographically oriented forest islands, and 
fields of regularly spaced islands. The decisive 





influence of water movement patterns on floristic; 
and forest sites was underscored. The key seems to 
be the degree of isolation from mineral-influenced 


BIOLOGICAL PRODUCTION AND NUTRIENT 
STUDIES OF 


Vv Univ., B Dept. of Zoology 
‘ermont Univ., Burli 3 
For pri biblio ic entry see Field 
W79-07741- wi 


Quebec Univ., Montreal (Canada), Dept. of Biol- 
For primary 

or pri bibliographic entry see Field 21. 
W79-07742 ne 


LAKE CHAMPLAIN INVESTIGA. 
TION: UNITED STATES WA’ 


New York State Dept. of Environmental Conser- 
= sey a “ * ‘ 

lor primary graphic entry see Field 21. 
W79-07743 


ANALYSIS OF ECONOMIC 

WATER SURFACE ELEVATIONS 

SHORELINE OF LAKE 

URS/Madigan Pentoor ki Inc., New York. 
- , Inc., New 

For primary bibliographic entry see Field 6B. 

W79-07744 
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THE EFFECT OF LAKE DESTRATIFICATION 
ON WATER QUALITY, 
Kansas State Univ., Manhattan. Dept. of Agricul- 


ater 
ation, Vol. 71, No. 4, p 219-225, April 1979. 13 fig 
1 tab, 11 ref. OWRT A-028-OKLA (3), 14-31- 
0001-4036. 


sia Hie pec oro : Wi ; ae 
quality, Hypolimni ‘emperature, Water tem- 

ture, Oxygen, Dissolved oxygen, Pumping, 
Seas ydrogen ion concentration, Carbon 
dioxide, Alkalinity, Biochemical oxygen demand, 
Conductivity, Plankton, Diatoms, Algae, Biology. 


The effectiveness of a modifies axial flow pump on 
thermal and dissolved oxygen stratification of a 
selected lake was ed according to physical- 
chemical and biological data. Mechanical varia- 
bles--use of the pump with and without the diffus- 
er, using diffusers of different materials, and vary- 
ing the pitch of the propeller--were assessed to 
determine the optimum operating conditions for 
lake destratification. (Sims-ISWS) 

W79-07745 


BLACK WATER AND TWO PECULIAR TYPES 
OF STRATIFICATION IN AN ORGANICALLY 
LOADED STRIP-MINE LAKE, 

Southern Illinois Univ. at Carbondale. Dept. of 
Zoology. 

J. B. Stahl. 

Water Research, Vol. 13, No. 5, p 467-471, 1979. 8 
fig, 23 ref. 


Descriptors: *Strip mine lakes, *Stratification, 
*Water quality, Illinois, Surface waters, Lakes, 
Thermal stratification, Profiles, Iron, Alkalinity, 
On-site investigations, Sampling, On-site tests, 
Analysis, Dissolved oxygen, Hydrogen ion con- 
centration, Water temperature, Data collecti 
*Jackson County(IL), Anoxic zone. 


During summer stratification, a strip mine lake in 
which fish were cultured in floating cages devel- 
oped black water in its anoxic zone. The blackness 
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zone, and iron and alkalinity were remarkably low 
except in two strata: the one with black water, and 


the one at the of the anoxic zone. It was 
suggested that of stratification were 
caused by rate of sulfide production in the 
metalimnion. relatively temperature 
there (as E to the hympolimnion) and the 


concentrations of or 


of stratification could be produced at will, it might 
be used to improve the quality of strip mine lake 
water. (Hump ys ISWS) 

W79-07747 


NUTRIENT BUDGET ANALYSIS FOR REND 
LAKE IN ILLINOIS, 
Illinois State Water Survey, Peoria. Water Quality, 


For primary bibliographic entry see Field 5A. 
W79-07748 


SPATIAL VARIABILITY AND UNCERTAINTY 
IN GROUNDWATER FLOW PARAMETERS: A 
GEOSTATISTICAL APPROACH, 

Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). Center for Geological In- 
formation. 

J. P. Delhomme. 

Water Resources Research, Vol. 15, No. 2, p 269- 
280, April 1979. 13 fig, 1 tab, 20 ref. 


Descriptors: _*Groundwater, ‘*Transmissivity, 
*Model studies, Mathematical models, Ground- 
water movement, Distribution patterns, Spatial dis- 
tribution, Variability, Aquifers, Infiltration, Statis- 
tics, Statistical models, Hydrogeology. 


A geostatistical approach was pro for charac- 
terizing the uncertainty about transmissivity 
field of an aquifer and analyzing its effect on 
predicted head values. A new methodology was 
developed which couples conditional simulation 
and groundwater flow modeling. Conditional sim- 
ulation was used for generating different two-di- 
mensional transmissivity fields that all have the 
same spatial variability as the true field and are 
consistent with the measured T values at well 
locations. Two case studies were presented in 
order to illustrate the method, and conclusions 
were drawn for future investigation. (Sims-ISWS) 
W79-07766 


21. Water In Plants 


AN INTRODUCTION TO WISCONSIN WET- 
LANDS - PLANTS, HYDROLOGY, AND SOILS, 
Geological Survey, Madison, WI. Water Re- 
sources Div. 
For primary bibliographic entry see Field 2G. 
W79-07706 


THE COASTLINE, 

Saint Catharine’s Coll, Cambridge (England). 
Dept. of Zoology. 

For primary bibliographic entry see Field 2L. 
W79-07718 


EXISTING STATE AND LOCAL WETLAND 
SURVEYS (1965-1975). VOLUME II: NARRA- 


TIVE, 

Martel Labs., Inc., Baltimore, MD. 

For primary bibliographic entry see Field 7B. 
W79-07726 


TRACE AND TOXIC METAL UPTAKE BY 
MARSH PLANTS AS AFFECTED BY EH, PH, 
AND SALINITY 


Louisiana State Univ., Baton Rouge. Center for 
Wetlands Resources. 


For primary bibliographic entry see Field 2K. 
W79-07727 . aid 


California State Dept. of Fish and Game, Sacra- 
mento. 

For primary bibliographic entry see Field 2L. 
W79-07730 5 


THE NATURAL RESOURCES OF MUGU 
LAGOON. REPORT NUMBER 17 ON CALI- 
FORNIA COASTAL WETLANDS, 

California Univ., Santa Barbara. Marine Science 


Inst. 
For primary bibliographic entry see Field 2L. 
W79-07732 = 


THE NATURAL RESOURCES OF ANAHEIM 
BAY--HUNTINGTON HARBOUR. REPORT 
NUMBER 18 ON CALIFORNIA COASTAL 


California State Dept. of Fish and Game, Sacra- 


mento. 
For primary bibliographic entry see Field 2L. 
W79-07733 


NUTRIENT DYNAMICS OF FRESHWATER RI- 
VERINE MARSHES AND THE ROLE OF 
EMERGENT MACROPHYTES, 

Oak Ridge National Lab., TN. 

For primary bibliographic entry see Field 2K. 
W79-07734 


NUTRIENT RELATIONSHIPS IN THE DETRI- 
TUS OF A TROPICAL SWAMP, 
Makerere Univ., Kampala (Uganda). Dept. of 


Botany. 
For primary bibliographic entry see Field 2K. 
W79-07736 


VEGETATION OF THE ATLANTIC COASTAL 
RIDGE OF PALM BEACH COUNTY, FLOR- 


IDA, 

Florida Atlantic Univ., Boca Raton, Dept. of Bio- 
logical Sciences. 

D. R. Richardson. 

Florida Scientist, Vol. 40, No. 4, p 281-330, Fall 
1977. 7 fig, 1 tab, 68 ref. 


Descriptors: *Coastal plains, *Vegetation, *Distri- 
bution patterns, Wetlands, Florida, Drainage, 
Drainage effects, Succession. 


Predrainage vegetational patterns were raya for 
the Atlantic Coastal Ridge of Palm Beach County. 
A detailed analysis of vegetational changes regard- 
ing secondary succession was made by selecting 
specie areas throughout the overall study region. 
ese areas were described by documenting com- 
munity changes with regard to species composition 
and community location. A checklist of the vascu- 
lar flora was made for each selected area. Usin, 
the entire coastal bow J vegetation maps and specif- 
ic study sites, generalizations were made regarding 
lant succession in the major plant communities: 
h, Coastal Strand, Tropical Hammock, Low 
Hammock, Scrub, Pine latwoods, Wet and Dry 
Prairies, Mangroves, Swamps, and Freshwater 
Marshes. Pre-and post-drainage historical and hy- 
drological information was correlated with geo- 
logical history in order to show how the physical 
and biological factors affect vegetation. (Steiner- 


Mass) 
W79-07737 


FOREST SITES, BOG PROCESS 


IES, AND 
PEATLAND TYPES IN THE GLACIAL LAKE 
AGASSIZ REGION, MINNESOTA, 


WATER CYCLE—Field 2 


Water In Plants—Group 21 


Lake States Forest Experiment Station, St. Paul, 


For primary bibliographic entry see Field 2H. 
W79-07739 wi 


BIOLOGICAL PRODUCTION AND NUTRIENT 

STUDIES OF LAKE CHAMPLAIN, 

Vermont Univ., Burlington. Dept. of Zoology. 
. mn, and M. Potash. 

Prepared for the International Joint Commission, 

International Champlain-Richelieu Board, August 

1977. 58 p, 6 fig, 17 tab, 38 ref. 


Descriptors: *Lake Champlain, *Water levels, 
* plants, *Marsh management, Water level 
fluctuations, Wetlands, Marshes, Freshwater 
marshes, Nutrients, Nitrogen, Aapatic animals, 
— management, Zoopl ton, Aquatic 
plants. 


An evaluation was made of the ecological signifi- 
cance of the distribution and abundance of higher 
plants, algae, zooplankton, and large invertebrates 
and of the dynamics of the basic nutrients entering, 
being cycled, and leaving a Lake Champlain wet- 
land. For best growing conditions, water levels 
should be maintained at about 98.4 feet from late 
May through June and should not go below 97.4 
feet. From July through the remainder of the 
growing season, the water level should not be 
ted below 95.8 feet with 95.1 feet as an abso- 
lute minimum. This leve! permits lateral movement 
of water through the emergent zone, thus provid- 
ing needed nutrients, and also maintains an ample 
sul gent-floating zone within the wetland. It is 
the submergent zone which supports the greatest 
densities of macroinvertebrates, used for fod by 
fish. Lake levels maintained below 95.1 feet during 
the winter will serve to kill off much of the aquatic 
vegetation and cause increased decomposition in 
the spring and summer, and releasing a greater 
amount of nutrients into the lake. (Steiner-Mass) 
W79-07741 


EFFECTS OF SPRING WATER LEVELS ON 
THE REPRODUCTION OF UPPER RICHE- 
LIEU AND MISSISQUOI BAY: NORTHERN 
PIKE (ESOX LUCIUS L.), 

Quebec Univ., Montreal (Canada), Dept. of Biol- 


ogy. 

P Dininons, and R. Fortin. 

Prepared for International Joint Commission, In- 
ternational Champlain-Richelieu Board, August 
1977. 105 p, 18 fig, 18 tab, 29 ref. 


Descriptors: Lake Champlain, *Water levels, 
*Pikes, *Spawning, Water level fluctuations, Fish 
management, es, Fish, Fish reproduction, 
Aquatic habitats, Reservoir management. 


Upper Richelieu and Missisquoi Bay floodplain 
an wetland areas were classified in terms of 
northern pike spawning and early development 
potential. All four potential spawning areas begin 
to be inundated at lake level 98.5 feet and are 
productive at 100 feet. Good fry production also 
seems to be related to relatively stable water level 
conditions for 30-40 days after the lake reaches 
98.5 feet and to a gradual drawdown from the 
peak. If regulation is decided upon, a predictive 
model based upon air temperature demas precipi- 
tation, etc., should be elaborated from the histori- 
cal data available for Lake Champlain. Also, meas- 
ures should be taken in order to protect all high 
tential spawning areas from drainage and land 
ill for development. (Steiner-Mass) 
W79-07742 


LAKE CHAMPLAIN FISHERIES INVESTIGA- 
TION: UNITED STATES WATERS, 

New York State Dept. of Environmental Conser- 
vation, Albany. 

Prepared for the International Joint Commission, 
International Champlain-Richelieu Board, August 
1977 229 p, 11 fig, 5 tab, 211 ref, 7 append. 


Descriptors: *Fish reproduction, *Water levels, 
*Freshwater marshes, *Pike, *Lake Champlain, 
Wetlands, Spawning, Marshes, Fish management, 
Lakes, Fish, Reservoir management, Aquatic habi- 
tat. 
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Healthy northern pike populations exist through- 
out the Lake Champlain wetlands but tend to be 
more dominant in the low gradient wetlands locat- 
ed near the northern portions of the lake. Flooded 
terrestrial vegetation such as grasses and grass- 
brush-tree combinations and aquatic emergents ap- 
— as the preferred substrate for spawning. 
ater levels above 30.0 during the spawning 
period were the minimum levels required for 
access to and flooding of vegetative types neces- 
sary for egg deposition. If level re; is 
implemented, inundation of this habitat for a dura- 
tion of 40-50 days at least once every three years 
would potentially insure egg and fry survival. 
Dropping of water levels to avoid flooding during 
the critical egg and spawning period would have 
an adverse affect on northern pike production. 
Reduction of lake elevations from 31.0 to 29.5 m 
would eliminate approximately 42% of the 37,500 
gy wetlands now existing. (Steiner-Mass) 


IRRIGATED CORN YIELD RESPONSE TO 
WATER, 


Southwestern Great Plains Research Center, Bush- 
land, TX. 

J. T. Musick, and D. A. Dusek. 

Paper No. 78-2557, Presented at the 1978 Winter 
Meeting of the American Society of Agricultural 
Engineers, December 18-20, 1978, Chicago, Illi- 
nois. 26 p, 8 fig, 3 tab, 16 ref. ASAE, St, Joseph, 
Michigan. 


Descriptors: *Irrigation efficiency, Crop response, 
Moisture deficit, Evapotranspiration, Moisture 
stress, *Corn, Water requirements, Yield equations, 
Growth stages. 


Corn grain yield response to water deficits and 
seasonal evapotranspiration-yield _relationshi ips 
were determined during a 3-yr study in the Sou 

ern High Plains. Sensitivity of yields and water-use 
efficiencies to plant-water stress indicated that lim- 
ited irrigation should not be practiced in the high- 
pt pgmaed demand climate. (Skogerboe-Colorado 

ta 


ite). 
W79-07793 


EVALUATION OF CROP WATER STRESS 
UNDER LIMITED IRRIGATION, 

Science and Education Administration, Fort Col- 
lins, CO. Agricultural Research. 

D. Heermann, and H. Duke. 

Paper No. 78-2556, Presented at the 1978 Winter 
Meeting of the American Society of Agricultural 
Engineers, December 18-20, 1978, Chicago, Illi- 
nois, 5 p, 8 fig, 8 ref. ASAE, St. Joseph, Michigan. 


Descriptors: *Moisture stress, Moisture deficit, 
*Sprinkler irrigation, Soil moisture, Yield equa- 
tions, Corn, Growth stages. 


Limited water application plots were established 
under 2 center we systems planted to corn. 
Stress was quantified by measuring water applied, 
soi] water, canopy temperatures and plant water 
Sng Yield reductions were linearly related to 
lied water and average canopy srs 
di erences between control and stressed plots. 
(Skogerboe-Colorado State) 
W79-07892 


2J. Erosion and Sedimentation 


IDENTIFICATION OF SUSPENDED SEDI- 
MENT SOURCES BY MEANS OF MAGNETIC 
MEASUREMENTS: SOME PRELIMINARY RE- 
SULTS, 

Liverpool Univ. (England). Dept. of Geo 
For primary bibliographic entry see Field 5 
W79-07533 


cography. 


MODEL FOR SUSPENDED SEDIMENT 
TRANSPORT, 

Waterloopkundig Lab., Delft (Netherlands). 

P. M. J. Kerssens, A. Prins, and L. C. van Rijn. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HYS, p 461- 


476, bee Bal Paper 14574, May 1979. 12 fig, 14 
ref, 2 appen 


tion, iment 
Suspended load, ivers Eat Diffusion, H 
an Rivers, 
ogy, River geometry, 
tion, Sediment diffusion. 


A mathematical model for suspended sediment 
transport was described. The model enables the 
investigation of certain effects of river works or 
cage changes, or both, in a river or estuary 
y oy Sore computations. The model is 
based on the two-dimensional diffusion-convection 
cqustice. This equation describes the distribution 
the sediment concentrations in a two-dimension- 

al flow field by diffusion and convection. For the 
local velocities in the vertical, the logarithmic dis- 
tribution was used, while for the sediment diffusion 
coefficient a new expression was sopiet. The dif- 
fusion-convection equation was solved by an im- 
ee numerical using a coordinate trans- 
formation, while the po Fn of the diffusion co- 
efficient on the adaptation of the transport in the 
case of an overcapacity of sediment was presented. 
A dimensionless graph of the adaptation length of 
a uniform concentration vertical was given. The 
application of the model for tidal flow was de- 
scribed, and for such conditions a prototype verifi- 
cation and a sensitivity analysis were given. The 
model is limited to situations with relatively small 


nee in lateral direction and nongraded bed. 
(Lee-ISWS) 
W79-07537 
COMPARTMENTED SEDIMENT TRAP, 
Massachusetts Univ., Amherst. Dept. of Civil En- 
ineering 
¥ f Marske, and M. I. Amin. 
Journal of the Hydraulics Division, American So- 
ciety of yd Ene Vol. 105, No. HY5, Pro- 
ceedin 77, p 489-500, May 1979. 9 fig, 
1 tab, Ay append. 


Descriptors: *Bed load, *Sediments, *Sediment 
transport, Trap efficiency, Instrumentation, 
Streambeds, Measurements, Hydraulics, Equip- 
ment, Rivers, Streams, On-site investigations, 
Mathematical studies, Particle size, Compartment- 
ed sediment trap. 


A method for measuring sediment transport was 
presented. The measurement device is a portable, 
compartmented, bottom trap that is operated by 
burying the trap in the stream bed, waiting until 
the natural forms are reestablished, and then 
opening the trap during a time interval sufficient to 
collect a large number of moving particles. The 
sections of the trap allow the calculation of the 
fractions of the sediment that sone veto lengths 
as they move along the bed. e jump-length 
distribution permits the direct calculation of the 
efficiency of the trap for the various grain sizes of 


the moving sediment. The com ented trap 
was field tested in a sand-bottomed creek 
W79-07538 


DISCRETE DYNAMIC MODEL OF WATER- 
SHED SEDIMENT YIELD, 
Govind Ballabh Pant Univ. of Agriculture and 
Technology, perc gk’ (India). 
T. C, Sharma, and W. T. Dickinson. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Pro- 
ceedings Paper 14592, »P 555-571, May 1979. 6 fig, 
10 tab, 11 ref, 1 append. 


Descriptors: *Sediment yield, 
*Watersheds(Basins), *Model studies, *Mathemat- 
ical models, Rainfall, Runoff, Suspended solids, 
Sediments, Bed load, Regression analysis, Statis- 
tics, Statistical models, Erosion, Soil erosion, Pol- 
lutants, Path of pollutants, Streams, Streamflow, 
Sedimentation. 


The watershed fluvial system was hypothesized as 
a lumped system with runoff rate (log-transformed) 
as input and sediment yield rate Mage, © sige ape 
as output on a discrete time basis. e effects of 





THE TRANSPORT AND RESUSPENSION OF 
SEDIMENTS IN A SHALLOW LAKE, 
——, Research Associates of Princeton, 


Inc., NJ. 
For bib! hic entry see Field 2H. 
wrote 


SEDIMENT LOADS IN THE AMAZON RIVER, 

oe Survey, Denver, CO. Water Resources 
iV. 

penn ale BF ua 
M. Costa R: .M. do V 


ues, and C. 
Nature, Vol. 27 yp 16l- -163, a March 1 1979. 3 fig, 1 
tab, 9 ref. 


*Sediment *Sediment yield 
¢ load, *Rivers, *Fluvial 
Peru, Brazil, *Amazon River, Rio Negro, Rio Ma- 


In late May and early June 1977, suspended-sedi- 
ment rt rates in the Amazon mainstem 

Conged frome 140 1.7 x 10 to the 6th poear'aadae 
tons per day in lower Peru and upper Brazil to 4.7 
x 10 to the 6th power metric tons per day at 
Obidos in lower Brazil. Combining these data with 
data coliected earlier allows us to calculate a new 
estimate of 8 to 9 x 10 to the 8th power metric tons 


ps the Be rg annual Taran it discharge 
Obidos. (Woodard-USGS) 

W79-07710 

THE CO. 


ASTLINE, 
Saint Catharine’s Coll, Cambridge (England). 
Forp onary biel hic Field 2L. 
or primary graphic entry see ; 
W79-07718 


MUDDY FORESHORES, 
Nature Conservancy Council, Hampshire (Eng- 


land). 
For primary bibliographic entry see Field 2L. 
W79-07720 


EFFECTS OF CHANNEL ENLARGEMENT BY 
RIVER ICE PROCESSES ON BANKFULL DIS- 
ak ge 

gary Univ. ; t. Oo graphy. 
For primary bibliographic entry see Field 2E. 
W79-07756 


USE OF SPECIFIC CONDUCTANCE AND 
CO) TIME RELATIONS FOR SEPARAT- 
ING FLOW COMPONENTS IN STORM 


New South Wales Univ,, ” aan (Australia). 
School of Cy Beers 
oe T hic entry see Field 2B. 


SEDIMENT TRAPS IN CHANNELS--DESIGN 
PROCEDURES AND PERFORMANCE, 

Soil Conservation Service, East Lansing, MI. 

G. R. Konwinski. 

Paper No. 78-2561, Presented at the 1978 Winter 
Meeting of the American Society of Agricultural 
Engineers, December 18-20, 1978, Chicago, Tlli- 
nois, 6 p. 2 fig. ASAE, St. Joseph, Michigan. 
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Descriptors: *Sediment control, Stream erosion, 

*Channel erosion, Stream stabilization, Trap effi- 

ciency, Bed load, Eneggy dissipation, el 

flow, Design data. 

The design and maintenance of sediment traps to 

control a stream’s energy play a key role in ensur- 
cross-sectional 


ing uniform area in trapezoidal 
channels. It was su that the bedload and and the 

must be analyzed to determine the 
ritical energy level whi ‘ig Paes oa Delay 
design of a successful in 1 sediment trap 
The procedure provided “desi da 


proportion i sedi- 
ments by reducing flow velocity through the trap. 
Gkogerbor-Colorado State) 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 2E. 
W79-07889 


SEDIMENT TRANSPORT BY IRRIGATION 
RETURN FLOWS, ON THE YAKIMA INDIAN 
RESERVATION, WASHINGTON 1975 AND 
1976 IRRIGATION SEASONS, 

ne gol Survey, Tacoma, WA. Water Re- 
sources Di 

L. M. Nelson. 

Geological Survey open-file report 78-947, 1979. 
42 p, 5 fig, 4 tab, 9 ref. 


Descriptors: — transport, “Irrigation 
water, *Runoff, *Sediment yield, 
*Discharge(Water), Data collections, Turbidity, 
Temperature, *Yakim Indian Reservation(Wash). 


As determined from data collected at 10 sites on 
the Yakima Indian Reservation, Wash., during the 
1975 and 1976 irrigation seasons (April-Septem- 
ber), seasonal sediment discharges in irrigati 
return flows ranged from 11,000 tons from Marion 
Drain and Satus Drain 302 to 400 tons from Coulee 
Drain. There was little variation between the sedi- 
ment discharges of the 1975 and 1976 irrigation 
seasons except those from Satus Drain 302. Due to 
the lack of natural runoff during those seasons, no 
distinction could be made between sediment dis- 
charges from irrigated and nonirrigated areas. No 
icant or usable relationships were found be- 
tween suspend-sediment concentration and concur- 
i = turbidity or discharges. (Woodard- 


W79-07953 

2K. Chemical Processes 

CHEMICAL CHARACTERISTICS OF 
STREAMS NEAR SOUTHWEST. 
ERN BRITISH COLUMBIA, 

oa Columbia Univ., Vancouver. Faculty of 
lorestry. 

M. C. Feller, and J. P. Kimmins. 


Water Resources Research, Vol. 15, No. 2, p 247- 
258, April 1979. 4 fig, 6 tab, 64 ref. 


Descriptors: *Water chemistry, *Forest water- 
sheds, *Water quality, *Canada, Forests, Streams, 
hemicals, Nutrients, Sampling, 
Chemical analysis, Storm runoff, Temperature, 
Water temperature, Sediments, Suspended solids, 
Evapotranspiration, Water balance, Chemistry, 
*British Columbia. 


The hydrological, thermal, and chemical charac- 
teristics of two small streams flowing through rela- 
tively undisturbed, low-elevation mountain water- 
sheds in southwestern British Columbia were in- 
vestigated. All observations and chemical analyses 
of ecosystems were consistent with the hypothesis 
that stormflow originated mainly from flow of 
water through soil macrochannels to groundwater 
and thence to streams. Water budgets indicated 
unmeasured groundwater losses. The streams ex- 
hibited annual chemical cycles for most param- 


eters, with maximum values in late summer and 
early autumn and minimum values in winter and 
early spring. Nitrate concentrations displayed no 
consistent seasonal variation, whereas potassium 
and sulphate concentrations were relatively uni- 
form throughout the year. Most chemical param- 
eters decreased with increasing discharge, whereas 
dissolved oxygen concentrations increased. Potas- 
sium concentrations exhibited some increases and 
some decreases, and chloride, nitrate, and sulphate 
concentrations were —- not significantly re- 
lated to discharge. Concentration-discharge rela- 
tionships were used to infer the origin of storm- 
flow water. Differences in the chemistry of the 
two very similar streams have important ramifica- 
tions for the design of watershed nutrient studies. 
Nutrient budgets were very similar to those of 
other watersheds in humid temperate regions, with 
net losses of calcium, sodium, magnesium, potas- 
sium, chloride, and sulphur. Nitrogen and phos- 
— exports in dissolved or particulate organic 
form were not measured. Based on dissolved inor- 
ganic measurements, nitrogen was accumulated, 
while any gains or losses of phosphorus were ex- 
tremely small. (Sims-ISWS) 

W79-07540 


ARSENIC STREAMS, STREAM SEDI- 
pote By AND GROUND WATER, FAIRBANKS 


Alaska tniv Fairbanks. Inst. of Water Resources. 
For primary bibliographic entry see Field 5B. 
W79-07563 


TEMPERATURE AND PH AS LIMITING FAC- 
TORS IN LOSS OF NITRATE FROM SATU- 
RATED ATLANTIC COASTAL PLAIN SOILS, 
North Carolina State Univ. at Raleigh. Dept. of 
Soil Science. 

J. W. Gilliam, and R. P. Gambrell. 

Journal of Environmental Quality, Vol. 7, No. 4, p 
526-532, October-December, 1978. 5 2 2 tab, 8 
ref. OWRT A-083-NC (4), 14-34-0001- 


Descriptors: ‘*Nitrates, | Reduction(Chemical), 
*Denitrification, Nitrogen, Groundwater, Atlantic 
Coastal Plain. 


Nitrate reduction rates under water-saturated con- 
ditions were determined for two acid Atlantic 
Coastal Plain topsoils and their acid subsoils at 5, 
15, and 25C. Nitrate reduction readily occurred in 
subsoils even at pH values of 4.5 when an energy 
source was added. It was concluded that the acid 
pH values which commonly occur in Atlantic 
Coastal Plain soils are not a serious limiting factor 
in NO3(-) reduction. It was also concluded that the 
temperatures of 5 to 15C which exist in the shal- 
low groundwater of the Atlantic Coastal Plain 
soils during much of the winter limits the rate of 
NO3-) reduction and nitrate reduction can occur 
in these soils at 5C but the rate is relatively slow 
and is highly dependent upon the amount of availa- 
ble C. A significant amount of NO3(-) reduction 
was expected during the winter in poorly drained 
soils which contain relatively high organic matter 
contents. (Skogerboe-Colorado State) 

W79-07564 


TRACE AND TOXIC METAL UPTAKE BY 
MARSH PLANTS AS AFFECTED BY EH, PH, 
AND SALINITY, 

Louisiana State Univ., Baton Rouge. Center for 
Wetlands Resources. 

D. W. Patrick, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A050 914, 
Price codes: A07 in paper copy, A01 in microfiche. 
Army Engineer Waterways Experiment Station, 
Vicksburg, Mississippi Technical Report D-77-40, 
December 1977. 124 p, 58 tab, 75 ref. 


Descriptors: “Marsh plants, ‘*Metals, *Plant 
growth substances, Grasses, Salinity, Hydrogen 
ion concentration, Copper, Lead, Plant growth, 
Toxins, Biochemistry, Trace elements. 


Reasonably successful methods were developed 


for growing salt marsh plants under conditions of 
controlled pH, redox potential, and salinity to de- 
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termine the effects of these physiochemical condi- 
tions in the rooting medium on trace and toxic 
metal availability to plants. Plant cadmium content 
responded more to change in the physiochemical 
environment of the rooting medium than did other 
metals studied. The cadmium content of above- 
ground was consistently and substantially in- 
creased with an increase in oxidation conditions in 
all species. Maximum cadmium content occurred 
under acid, oxidizing conditions except for one 
species in which an oxidized, weakly alkaline envi- 
ronment was favorable. An increase in soil oxida- 
tion-reduction conditions increased plant lead con- 
tent, but this was attributed to a redox potential 
mediated effect on soil pH. Zinc content was found 
to increase with increasing oxidation conditions. 
There was little effect of either pH or oxidation- 
reduction conditions on the copper content of the 
ies studied. (Steiner-Mass) 
7179-07727 


NUTRIENT DYNAMICS OF FRESHWATER RI- 
VERINE MARSHES AND THE ROLE OF 
EMERGENT MACROPHYTES, 

Oak Ridge National Lab., TN. 

J. M. Klopatek. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as CONF 770248- 
1, Price codes: A03 in paper copy, AO1 in micro- 
fiche. 1977. 30 p, 9 fig, 5 tab, 78 ref. 


Descriptors: *Freshwater marsh, *Cycling nutri- 

ents, *Rooted aquatic plants, *Marsh plants, Wis- 

consin, Wetlands, Aquatic environment, Soil- 

water-plant relationships, Aquatic plants, Draw- 

down, Nutrients, Phosphorus, Potassium, Nitro- 
en, Calcium, Magnesium, Bullrushes, Cattails, 
illow trees. 


Inundated and anaerobic soils of a freshwater ri- 
verine marsh show significant seasonal variations 
in available P and K and exchangeable Ca and Mg. 
Based primarily on investigations in Wisconsin, the 
role of emergent macrophytes within the marsh 
nutrient cycle is described. Concentrations of N, P, 
K, Ca, and Mg follow predictable trends over the 
growing season. However, the accumulation of 
these elements in the below and aboveground 
structures is shown to yield a more complete pic- 
ture of the functional role of emergent macro- 
phytes. Regression analyses showed nutrient 
uptake by the macrophytes was significantly corre- 
lated to total soil N and available P. Significant 
correlations were not shown for the other elements 
and is explained based upon their mobility and the 
possibility of luxury uptake. Models of the flow of 
nutrients in a Scirpus fluviatilis stand are depicted. 
The effects of a marsh drawdown on the nutrient 
cycle are also discussed as well as the nutrient 
dynamics of Salix interior, a typical riverine com- 
munity shrub. (Bollinger-Mass) 

W79-07734 


NUTRIENT RELATIONSHIPS IN THE DETRI- 


TUS OF A TROPICAL SWAMP, 

Makerere Univ., Kampala (Uganda). Dept. of 
Botany. 

J. J. Gaudet. 


Archives Hydrobiologia, Vol. 78, No. 2, p 213-239, 
August 1976. 8 fig, 13 tab, 32 ref, 1 append. 


Descriptors: *Swamp, *Detritus, *Cycling nutri- 
ents, Africa, Tropic, Wetlands, Sedimentation, 
Leaching, Streamflow, Waste assimilation capac- 
ity, Water analyses, Water chemistry, Nutrients, 
Nitrogen, Phosphorus, Potassium, Sodium, Cal- 
cium, Magnesium, Iron, Manganese, Chloride, Flu- 
oride, Sulphur. 


The various components in a papyrus swamp (Cy- 
perus papyrus L.) are defined and illustrated using 
a swamp in Uganda as an example. The compo- 
nents including inputs and outputs were analyzed 
for N, P, K, Na, Mg, Fe, Mn, S, Cl, and F. 
Mineral elements can be: (1) immobilized by incor- 
poration into plant material, (2) returned to the mat 
water by rain leaching, elution or decomposition, 
(3) or exported in the particulate material which 
becomes peat and sludge. However, all nutrients 
entering the swamp are eventually trapped in the 
bottom as sludge. Fhus, papyrus swamps might be 
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better visualized as large holding tanks or septic 
tanks (rather than filters) in which a large amount 
of autochthonous organic matter is produced and 
settled out. The fate of nutrients in the detritus 
components thus make these components most im- 
portant in nutrient cycling in these African 
Bry, (Bollinger-Mass) 

W79-07736 


MAP SHOWING GENERAL QUALITY OF 
GROUND WATER IN THE KAIPAROWITS 
COAL-BASIN AREA, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

D. Price. 

Available from Branch of Distribution, USGS Box 
25286, Fed. Ctr. Denver CO 80225 price $1.50. 
Geological Survey Miscellaneous Investigations 
Series Map I-1033-A, 1977. 1 sheet. 


Descriptors: *Water quality, *Maps, *Ground- 
water, *Water wells, *Springs, Aquifers, Salinity, 
Utah, *Kaiparowits coal-basin area. 


This is one of a series of maps that describe the 
geology and related natural resources in the Kai- 
parowits coal-basin area. Chemical analyses of 
water from about 40 widely scattered springs, 20 
coal-exploration holes on the Kaiparowits Plateau, 
and 7 water wells in the vicinity of the communi- 
ties of Escalante and Glen Canyon were used to 
compile this map. All the water samples were from 
depths of less than 1,000 feet. Water-quality data 
were also available from a number of petroleum 
wells and exploration holes more than 5,000 feet 
deep. Ground water in most parts of the Kai- 
parowits coal-basin area ranges from fresh to 
slightly saline. In general, the fresh waters are of 
the calcium bicarbonate type, and the saline water 
are of the sodium sulfate type. The available 
chemical analyses indicate that the ground water is 
generally freshest throughout the headwater areas 
of the Escalante River, along Cottonwood and 
Hackberry Canyons, and in the immediate vicinity 
of Lake Powell. In these areas, the springs sampled 
commonly contained less than 500 mg/L of dis- 
solved solids. The ground water is generally most 
highly saline along the southern margin of the 
Kaiparowits Plateau and in the northeast corner of 
the study area. (Woodard-USGS) 

W79-07937 


GROUND-WATER DATA FOR MICHIGAN, 
1977, 

Geological Survey, Lansing, MI. Water Resources 
Div. 


iv. 
For primary bibliographic entry see Field 2F. 
W79-07947 
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TWO-DIMENSIONAL FLOW FIELD OF MUL- 
TIPORT DIFFUSER, 

Georgia Inst. of Tech., Atlanta. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 8B. 
W79-07535 


MODEL FOR 
TRANSPORT, 
Waterloopkundig Lab., Delft (Netherlands). 
For primary bibliographic entry see Field 2J. 
W79-07537 


SUSPENDED SEDIMENT 


THE COASTLINE, 
John Wiley and Sons, New York, R. S. K. Barnes 
(Ed.), 1977. 356 p, 99 fig, 27 tab, 721 ref. 


Descriptors: *Coasts, *Wetlands, *Shores, *Land 
management, Salt marshes, Estuaries, Coastal 
marshes, Coastal plains, Marsh management, Shore 
protection, Drainage. 


This book has been divided into a series of sec- 
tions, each covering one fairly uniform group of 
habitats--sandy foreshores, rocky cliffs, salt 
marshes, estuaries, etc. The common structural 


lan of the chapters is: first, a summary of the 
damental ecological and geomorphological 
processes operating in the environment in question; 
second, the jal features of the environment in 
terms of coney and characteristic pressures; 
third, methods of study; fourth, educational, scien- 
tific, recreational, or economic uses of the environ- 
ment; and fifth, recommended conservation and 
management policies, including international case 
studies of success or failure studies. General intro- 
ductory and concluding chapters are included to 
lace the individual habitats in a wider perspective. 
aan thru W79-07722) (Steiner-Mass) 


THE COASTLINE, 

Saint Catharine’s Coll, Cambridge (England). 
Ses of Zoology. 

R. S. K. Barnes. 

In the Coastline, p 3-27, 1977. Barnes, R. S. K. 
(ed.). John Wiley and Sons, New York. 


Descriptors: *Coasts, *Salt marshes, *Accretion, 
Wetlands, Coastal marshes, Coastal plains, Marsh 
management, Shores, Shore protection, Land man- 
agement, Erosion. 


The position of a coastline can be considered as the 
result of the operation of three ind t fac- 
tors: continental drift, relative land-sea level, and 
the local characteristics of the rate of erosion or 
accretion resulting from subaerial, fluviatile, or 
marine processes. Taking a coastline as a whole, 
erosion is occurring along a much greater length 
than is accretion. Accretion mainly occurs in the 
comparatively quiet waters of estuaries, semi-en- 
closed bays, and natural harbors. The effect of 
organisms in promoting accretion is large. Without 
salt-marsh plants, there would be little natural land 
reclamation and without dune grasses there would 
be few dune coastal sand dunes protecting the 
hinterland from tidal inundation. Change in the 
vertical height of a marsh surface (brought about 
by accretion) will affect the frequency of tidal 
cover and therefore the accretion rate. As a marsh 
increases in height, the accretion rate will first 
accelerate as the plant cover becomes more com- 
plete and comparatively bushy species succeed 
smaller ones, but it will decrease when tidal cover 
becomes infrequent. The other major activity de- 
termining the shape and position of the land-water 
boundary is the behavior of man, particularly in his 
roles as a reclaimer of land and a protector of 
coastlines. (See also W79-07717) (Steiner-Mass) 
W79-07718 


LAGOONS, 

Ferrara Univ. (Italy). Inst. of Zoology and General 
Biology. 

G. Colombo. 

In the Coastline, p 63-81, 1977. Barnes, R. S. K. 
(ed.). John Wiley and Sons, New York. 


Descriptors: *Lagoons, *Preservation, *Lake mor- 
phometry, Bays, Wetlands, Development, Conser- 
vation, Distribution, Land use, Land reclamation. 


Lagoons are shallow bodies of brackish or sea 
water partially separated from an adjacent coastal 
sea by barriers of sand or shingle, which only leave 
narrow a, through which sea water can 
flow. In general, lagoons are associated with coast- 
lines which have experienced or are experiencin; 

change in the relative land-sea level. A lagoon will 
evolve either towards total isolation behind a com- 
plete sediment barrier, and thence from a coastal 
pond to swamp and marsh, or into a coastal bay 
again after erosion of the barrier. Besides the natu- 
ral evolutionary trends, human activities often 
affect the structure of lagoons, primarily by hy- 
draulic works, but also by land-reclamation 
schemes and through changes in the inland water- 
shed. A lagoon is a comparatively simple system 
and has less homeostatic controls than most other 
systems; it is therefore comparatively easy to dis- 
turb, although it is not too difficult to preserve it in 
a moderately good condition. In many cases, eco- 
logical and hydrological investigation of a lagoon 
before specific projects are initiated will allow 
estimates to be made of the likely future evolution 
of the system and of its susceptibility to deteriora- 
tive changes. (See also W79-07717) (Steiner-Mass) 





W79-07719 


MUDDY FORESHORES, 
ian)” Conservancy Council, Hampshire (Eng- 


C.R. Tubbs. _ 
In the Coastline, p 83-92, 1977. Barnes, R. S. K. 
(ed.). John Wiley and Sons, New York. 


Descriptors: *Mud flats, *Marsh ry 
Haag he get) Sedi- 
vation, Shore ion, t, 

ments, Mud, Mud-water interfaces, Tidal effects, 
Mud flats are formed by the deposition of fine 
inorganic material and organic debris in particulate 
form, which has been held in suspension in the sea 
or in estuaries. ition tends to occur where 


the turbulence of sea is most abated and the 
gradient of the underlying land is slight. In shel- 
tered situations the its accumulate to form 
extensive, level or gently sloping ex drained 
by networks of ply incised c some 


formed by the flood tide and some by the ebb. The 
— of accretion over level expanses of mud 
leads naturally to the development of salt marshes, 
notably where the silt content is high and there is 
minimal tidal scour. The rapid spread of Spartina 
marsh since the 1870’s has involved a substantial 
reduction in the total mud flat resource of north- 
west Europe and this in turn has greatly reduced 
the areas available to waders and waterfowl as 
feeding grounds. The reclamation of mud flats for 
grazing and arable land has occurred widely in the 
past. Today there is a likelihood of a significant 
roportion of the remaining mud land resource 
tet at lost to industry, water storage, and 
sewage effluent. (See also W79-07717) (Steiner- 


Mass) 
W79-07720 


SALT-MARSHES, 

Delta Inst. of Hydrobiological Research, Yerseke 
(Netherlands). 

W. G. Beeftink. 

In the Coastline, p 93-121, 1977. Barnes, R. S. K. 
(ed.). John Wiley and Sons, New York. 


Descriptors: *Salt marshes, *Marsh management, 
*Land reclamation, Wetlands, Marshes, Coastal 
marshes, Tidal marshes, Coasts, Drainage effects, 
Land use, Grazing, Sewage effluent, Geomorpho- 
logy, Hydrogeology, Water pollution. 


In temperate regions, salt marshes are found in and 
around river mouths, bays, Wadden areas, lagoons, 
and on coastal plains protected by sand- shin- 
gle-spits. During marsh genesis, sedimentation of 
clay and silt takes place especially in the basins 
whilst coarser particles are deposited on the creek 
banks. The most common marsh use is grazing- 
usually by sheep, cows, and horses. Although 
mostly limited to the higher marshes and coastal 
dune-slacks, grazing may take up vast areas. Graz- 
ing includes selective cutting and removal of plant 
parts, local manuring, and trampling of the vegeta- 
tion. The latter also leads to compaction of the 
topsoil, and, more intensified, to destruction of the 
turf-layer. Drainage of marshes is also another 
form of land reclamation. It results in a lowering of 
the water table and thus in changes in habitat, 
flora, and fauna. Transversing with ditches is 
harmful to the geomorphological development, for 
the natural watercourses may lose their function. 
Embankment is one of the most serious impacts on 
salt marshes. In industrialized areas, marshes are 
threatened by a complex array of man-made detri- 
tus, litter, and chemical substances derived from 
agricultural wastes, fertilizer or trash, urban 
sewage, and industrial effluents. (See also W79- 
07717) (Steiner-Mass) 

W79-07721 


ESTUARIES, 

University Coll. of Swansea (Wales). Dept. of 
Botany. 

A. Nelson-Smith. 

In: The Coastline, p 123-146, 1977. Barnes, R. S. K. 
(ed.). John Wiley and Sons, New York. 
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Descriptors: *Estuaries, *Water pollution effects, 
*Management, Primary productivity, Water pollu- 
tion, Sewage effluents, Organic matter, Oil wastes, 
Pesticide residues, Wastes, Chemical wastes. 


The outstanding feature of estuaries is the high 
productivity which results from the constant 

ly of nutrients to a sheltered but dynamic 
habitat. Estuaries and tidal marshes are regarded as 
amongst the most fertile natural areas in the 
world--being up to seven times as productive as a 
typical wheat field and 20 times more than the 
open sea. Primary production probably lies in the 
region of 500 g of organic matter per square meter 
per annum. Physical pollution in estuaries often 
exaggerate conditions which are already present to 
some extent. Particulate wastes create turbidity 
and may damage gills when suspended, or blanket 
the bottom and may smother plants and sessile 
animals when settled. Organic waste decomposi- 
tion may deplete the oxygen supply. Large dis- 
charges of sewage and industrial effluent may rep- 
resent a sizable addition of fresh water. Oil pollu- 
tion may depress photosynthesis in plants and 
bring about the faulty development of animal 
larvae, deter the more sensitive or delicate 
amongst mobile animals, and weaken those which 
are sedentary. (See also W79-07717) (Steiner-Mass) 
W79-07722 


PETROLEUM INDUSTRY IN THE DELA- 
WARE ESTUARY, 

Academy of Natural Sciences of Philadelphia, PA. 
R. Patrick, and W. Whipple. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-277 962, 
Price codes: A19 in paper copy, A01 in microfiche. 
January 1977. 440 p. 


Descriptors: *Oil industry, *Toxicity, *Delaware 
River, Oil wastes, Estuaries, Delaware, Industry 
wastes, Oily water, Shellfish, Economic costs, 
Fish, Marine animals. 


A comprehensive evaluation was made of all of the 
sources of petroleum in the Delaware Estuary, 
including the finding that urban runoff and other 
unrecorded sources constitute a major part of the 
total land. Investigations of toxicity of petroleum 
and its products and derivatives to fish, shellfish, 
and other organisms have revealed that toxicity to 
most, but not all, immature organisms is greater 
than that to adults, that petroleum on sediments is 
much more toxic to oysters than petroleum dis- 
solved in the water column, and chronic and life 
cycle studies show very much greater toxicity than 
the acute bioassay tests which are usually relied 
upon. Ultraviolet irradiation of No. 2 fuel oil and 
Iranian crude greatly increases their toxicity. The 
tracing of effects of a major spill indicates that 
mechanisms of transport may involve sediment- 
fesuspension relationships which greatly modify 
telationships derived from previous hydrodynamic 
ono pa modeling. Economic, social, and institu- 
tional aspects are also covered. (Steiner-Mass) 
W79-07725 


TRACE AND TOXIC METAL UPTAKE BY 
MARSH PLANTS AS AFFECTED BY EH, PH, 
AND SALINITY, 

Louisiana State Univ., Baton Rouge. Center for 
Wetlands Resources. 

For primary bibliographic entry see Field 2K. 
W79-07727 


NATURAL RESOURCES OF COASTAL WET- 
LANDS IN NORTHERN SANTA BARBARA 
COUNTY. 


San Diego State Univ., CA. Center for Regional 
Environmental Studies. 

C.R. Mahrdt, T. A. Oberbauer, J. P. Rieger, J. R. 
Verfaillie, and B. M. Browning. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-277 994, 
Price codes: A06 in paper copy, AOI in microfiche. 
Prepared for Fish and Wildlife Service, Washing- 
ton, D.C., Office of Biological Services, Coastal 
Wetland Series No. 14, May 1976. 99 p, 12 fig, 1 
tab, 45 ref, 7 append. 


Descriptors: *Coastal marshes, *Natural resources, 
*Management, *Ecology, *Assessments, *Califor- 
nia, Habitats, Ecosystems, Wetlands, Aquatic habi- 
tats, Estuaries, Estuarine environment, Tidal 
marshes, Land management, Land resources, Land 
use, Evaluation, Wildlife, Amphibians, Reptiles, 
Mammals, Birds, Fish, Invertebrates, Vegetation. 


A one-year ecological assessment of Vandenberg 
Air Force Base was made to obtain baseline data 
on southern California coastal natural resource sys- 
tems. Five major wetland systems are contained 
within the 35-mile coastline. Descriptions of the 
areas and their resources are given along with uses 
of the resources. Problems and conflicts of use are 
identified. Present management of the area is eval- 
uated and recommendations made that will protect 
and enhance the natural resources of the coastal 
wetlands of northern Santa Barbara County. (Bol- 
linger-Mass) 

W79-07728 


THE NATURAL RESOURCES OF CARPIN- 
TERIA MARSH, THEIR STATUS AND 
FUTURE. REPORT NUMBER 13 ON CALI- 
FORNIA COASTAL WETLANDS, 

coeur s Univ., Santa Barbara. Marine Science 
nst. 

K. B. MacDonald. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-277 993, 
Price codes: A06 in paper be , AOl in microfiche. 
Prepared for Fish and Wildlife Service, Washing- 
ton, D.C., Office of Biological Services, March 
1976. 69 p, 11 fig, 1 tab, 41 ref. 


Descriptors: *Marsh management, *Natural re- 
sources, *Wildlife habitat, Marshes, *California, 
Resource development, Land use, Planning, Water 
pollution, Coastal marshes, Aquatic habitats, Wet- 
lands, Carpinteria Marsh. 


The natural resources of Carpinteria Marsh are 
documented and the uses that those resources re- 
ceive are outlined. The problems and conflicts that 
affect the resources are enumerated and measures 
are recommended that will protect and enhance 
the marsh and its resources. It is intended as a 
guide for citizens, planners, and administrators. 
(Steiner-Mass) 

W79-07729 


THE NATURAL RESOURCES OF THE 
NIPOMO DUNES AND WETLANDS. REPORT 
CALIFORNIA COASTAL 


WETLANDS, 

California State Dept. of Fish and Game, Sacra- 
mento. 

K. A. Smith, J. W. Speth, and B. M. Browning. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-277 995, 
Price codes: AQ7 in paper copy, A01 in microfiche. 
Prepared for Fish and Wildlife Service, Washing- 
ton, D.C., Office of Biological Services, June 1976. 
106 p, 9 fig, 86 ref, 6 append. 


Descriptors: *Coastal marshes, *Nipomo dunes, 
*Conservation, Wetlands, Salt marshes, Dunes, La- 
goons, *California, Marshes, Natural resources, 
Marsh management, Land use. 


Documented are the natural resources of an 18- 
square mile section of the coastal wetlands and 
dunes in southern San Luis Obispo and northern 
Santa Barbara counties. Also identified are the uses 
those resources receive, the problems affecting 
them, and recommendations for their conservation. 
The report is intended as a guide for planners, 
administrators, and all others concerned with the 
conservation of the area. (Steiner-Mass) 
W79-07730 


THE NATURAL RESOURCES OF MUGU 
LAGOON. REPORT NUMBER 17 ON CALI- 
FORNIA COASTAL WETLANDS, 

California Univ., Santa Barbara. Marine Science 
Inst. 

K. B. MacDonald. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-277 997, 


WATER CYCLE—Field 2 


Estuaries—Group 2L 


Price codes: A09 in paper copy, AOI in microfiche. 

for Fish and Wildlife Service, Office of 
Biological Sciences, Washington, D.C., June, 1976. 
119 p, 10 fig, 108 ref, 9 append. 


Descriptors: *Wetlands, *California, *Marsh man- 
ment, Lagoons, Natural resources, Land use, 
ater pollution, Conservation, Coastal marshes, 

Mugu Lagoon. 


The purpose of this report is to document the 
natural resources of Mugu Lagoon, describe the 
uses that those resources receive, enumerate the 
problems that affect them, and recommend meas- 
ures that will maintain and enhance the wetland. It 
is intended as a guide to those responsible for 
resource maintenance of the Lagoon as well as to 
provide information to those interested in the 
status and future of the lagoon. Existing and poten- 
tial problems include: the restriction of tidal flow 
in western lagoon arm by existing and/or 
planned roadways, possible overuse of the site by 
scientists and disruption of the natural lagoon com- 
munity by introduced species. Other potential 
enor that may affect the future of the wetlands 

‘gely relate to off-site developments. These prob- 
lems can be grouped into four categories: water 

lution, sedimentation and flood control prob- 
lems related to Calleguas Creek watershed; in- 
creasing urbanization of the agricultural lands sur- 
rounding the lagoons; increasing pressure for 
public recreational access; and a lack of coordinat- 
oo vam efforts. (Steiner-Mass) 


THE NATURAL RESOURCES OF ANAHEIM 
BAY--HUNTINGTON HARBOUR. REPORT 
NUMBER 18 ON CALIFORNIA COASTAL 


WETLANDS, 
California State Dept. of Fish and Game, Sacra- 


mento. 

J. W. Speth, B. M. Browning, and K. A. Smith. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-277 998, 
Price codes: AQ7 in paper copy, AO! in microfiche. 
Prepared for Fish and Wildlife Service, Washing- 
ton, D.C., Office of Biological Services, August 
1976. 103 p, 9 fig, 3 tab, 57 ref, 9 append. 


Descriptors: *Marshes, *Anaheim Bay, *Marsh 
management, Wetlands, Salt marshes, Natural re- 
sources, Management, Land use, Industry, Plan- 
ning, Water pollution, Dredging, Conservation, 
Wildlife habitat, Coasts. 


All of the area’s wetlands are in public ownership 
and thereby relatively protected from further de- 
velopments. However, the indirect impact of de- 
velopment and other disturbances within the drain- 
age area is a primary threat. To preserve and 
protect the remaining wetlands, and to help re- 
establish some of the wetland system, it is recom- 
mended that: —— and filling except for 
harbor maintenance and wildlife habitat improve- 
ment, be prohibited, and lands adjacent to the 
eastern and northern boundaries of the wildlife 
refuge be designated for future addition to the 
refuge, A program of marsh restoration be institut- 
ed to allow tidal waters to flow unrestricted over 
all lands capable of being flooded within the sta- 
tion boundaries, the western island of Sunset 
Aquatic Regional Park be dedicated in its entirety 
to fish and wildlife use, Aeration devices be con- 
structed in strategic locations of Huntington Har- 
bour to assure survival of marine life during peri- 
ods of low dissolved oxygen levels, and the exist- 
ing problem of floating trash entering the Anaheim 
Bay marsh be investigated and a workable solution 
be determined and implemented. (Steiner-Mass) 
W79-07733 


VEGETATION OF THE ATLANTIC COASTAL 
RIDGE OF PALM BEACH COUNTY, FLOR- 
IDA, 

Florida Atlantic Univ., Boca Raton, Dept. of Bio- 
logical Sciences. 

For primary bibliographic entry see Field 21. 
W79-07737 


HYDROCHEMICAL EVIDENCE OF SEA 
WATER INTRUSION ALONG THE MAN- 








Field 2—WATER CYCLE 


Group 2L—Estuaries 


GROL-CHORWAD COAST OF SAURASHTRA, 

GUJARAT, 

Py, ical Research Lab., Ahmedabad (India). 
oe? S. K. Gupta, M. V. Shah, and S. C. 


Hydrological Sciences Bulletin, Vol. 24, No. 1, p 
71-82, March 1979. 6 fig, 3 tab, 11 ref. 


Descriptors: *Saline water intrusion, *Coasts, *Hy- 
drogeology, *Water quality, Sea water, Salinity, 
Groundwater, Aquifers, On-site investigations, 
Chemical properties, Stratigraphy, Conductivity, 
Calcium, Sodium, On-site data collections, Foreign 
research, *India, *Gujarat State(India). 


The rapid increase in the salinity of groundwater 
in the Mangrol-Chorwad area of coastal Saurashtra 
has been reported during the last decade. The 
geohydrological and chemical data of the 1? ager tm 
aquifers in the region were examined with a view 
to ascertaining the cause of the increasing salinity 
in the groundwater of the region. It was shown 
that the field data are consistent with a simplified 
model in which limited amounts of sea water enter 
the limestone aquifer and the Na(+) from the 
mixed solution exchanges with the Ca(2+) in the 
aquifer matrix a the base exchange phenom- 
enon. (Humphreys-ISWS) 

W79-07752 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


HIGH FLUX PBI REVERSE OSMOSIS MEM- 
BRANES FOR DESALINATION AND WATER 
REUSE, 

Celanese Research Co., Summit, NJ. 

M. Tan, and H. J. Davis. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 285, 
Price codes: A04 in paper copy, AOI in microfiche. 
Final Report, November 1978. 53 p, 15 fig, 16 tab. 
OWRT (No. 7527) (1), 14-34-0001-7527. 


Descriptors: *Reverse osmosis, *Permselective 
membranes, Membranes processes, Desalination, 
Plastics, Polybenzimidazole. 


High flux, high rejection flat polybenzimidazole 
(PBI) reverse osmosis membranes were prepared. 
Membrane film casting and processing parameters 
were first identified and optimized in small-scale 
laboratory film casting trials. On the basis of these 
thickness results, membranes measuring 12 in. by 
36 in. and 2.5 mils in thickness were prepared and 
evaluated in long-term testing at 600 psi and 400 
psi with non-chlorinated and chlorinated salt solu- 
tions. Two prototype spiral wound modules were 
fabricated for demonstration purposes. Membrane 
samples were tested in high pressure test cells 
against 5000 ppm salt solutions. In long-term test- 
ing, a decline in flux was observed, presumably the 
result of pressure induced compaction. Salt rejec- 
tion remained high or improved slightly with time. 
In long-term testing against salt solutions contain- 
ing 10 ppm chlorine, reduced water flux was ob- 
served after .900 hours. Salt rejection remained 
well over 90%. The flux decline was attributed, in 
a —_ membrane fouling and compaction. 


3B. Water Yield Improvement 


PROJECT SKYWATER: FISCAL YEARS 1975-78 
REPORT. 

Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

Progress Report March 1979. 177 p, 15 fig, 12 ref, 
4 append. 


Descriptors: *Weather modification, *Cloud seed- 
ing, *Artificial precipitation, *Meteorology, Fore- 
casting, Instrumentation, Environmental effects, 
Ecology, Social impact, Cloud physics, Hydrol- 
ogy, Ecosystems, Rainfall, Rainfall-runoff relation- 


ships, Model studies, Water resources develop- 
ment, Colorado River Basin, Orography, Con- 
tracts, Projects, Research and development. 


Research conducted during the fiscal years 1975- 
1978 under the Bureau of Reclamation’s precipita- 
tion management program is sum: . During 
this period the project was characterized by in- 
creasingly intensive efforts to reduce scientific un- 
certainty about the way in which precipitation 
develops and how science might influence the 
process beneficially. Project and contract summar- 
ies are presented for the Colorado River Basin 
Pilot py the High Plains Cooperative Pro- 
gram, the Sierra Cooperative Pilot Project, and the 
Colorado River Basin Program which is in prelimi- 
nary planning. Contracts devoted to general oro- 
graphic studies are summarized. The ce or apse 
developed in support of general atmospheric re- 
search, but not connected with any certieaiad roj- 
ect, is described. Summaries are presented of sev- 
eral Project Skywater in-house investigations 
which explored the problems and concepts rele- 
vant to precipitation enhancement technology. 
(Davison-IPA) 

W79-07514 


MINIMIZING THE SALT BURDEN OF IRRI- 
GATION DRAINAGE WATER IN THE PECOS 
VALLEY OF NEW MEXICO, 

New Mexico State Univ., Las Cruces. Dept. of 
Agronomy. 

G. A. O’Connor. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 599, 
Price codes: A03 in paper copy, AO! in microfiche. 
New Mexico Water Research Institute Report No. 
105, 1979, 41 p, 10 fig, 7 tab, 21 ref. OWRT A-056- 
NMEX(2), 14-34-0001-7066. 


Descriptors: *Irrigation practices, *Management, 
*Leaching, Salt balance, Drainage, Soil manage- 
ment, Salts, Leachate, Pecos River Valley, New 
Mexico. 


The purpose was to evaluate the potential of mini- 
mized leaching management techniques under 
Pecos Valley, New Mexico conditions. The objec- 
tives were to determine the applicability of the 
U.S. Salinity Laboratory (USSL) computer model 
to New Mexico conditions, the effect of minimized 
leaching on soil and water properties, and the 
effect of minimized leaching on yield of a crop 
common to the Pecos Valley. Results show that 
the Pecos River Valley is ideally suited for mini- 
mized leaching management. Minimized leaching 
reduced the volume of water required for irriga- 
tion and also the volume and salt burden of drain- 
age water without detrimentally affecting soil 
chemical and physical properties or crop yield. 
The USSL chemical computer model was applica- 
ble to Pecos Valley conditions and could be used 
to make long-term projections of actual field con- 
ditions resulting from a minimized leaching man- 
agement poem: (Stockton-N Mex) 

W79-07714 


MUNICIPAL AND INDUSTRIAL WATER CON- 
SERVATION - THE FEDERAL GOVERNMENT 
COULD DO MORE, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 6E. 
W79-07881 


WATER RESOURCES PLANNING, MANAGE- 
MENT, AND DEVELOPMENT: WHAT ARE 
THE NATION’S WATER SUPPLY PROBLEMS 
AND ISSUES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 6E. 
W79-07882 


3C. Use Of Water Of Impaired 
Quality 


OVERCOMING LEGAL AND INSTITUTIONAL 
BARRIERS TO PLANNED REUSE OF WATER 
IN THE COLORADO RIVER BASIN, 
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Laney Research Inst., CO. Industrial Economics 


iV. 
For primary bibliographic entry see Field 6E. 
W79-07502 


AGRICULTURAL LAND FOR 
WASTEWATER IRRIGATION, 
Available from the National Technical Information 
Service, S Be 22161 as PB-271 776, 
Price codes: A per copy, y, AOl in microfiche. 
Report, 1977. Sp P; PS fig, 18 tab, 45 ref, 3 append. 
Descriptors: *Return flow, * 

aspects, peknida cunlineel aste 
water disposal, Water reuse, Bocwseios Evalua- 
tion, Reservoir storage, Dairy industry, Applica- 
tion methods, Waste water treatment, Municipal 
wastes. 


An examination of land application of waste water 
from Petaluma, California, to land for 
irrigation included an investigation of orn for 
obtaining land for waste water disposal. The agri- 
cultural irrigation plan was considered to provide 
wastewater disposal and more efficient use of 
available water resources, provide long-term pres- 
ervation of open space, maintain a dairy indus- 
try by Bryn te Hage A grown fodder crops. Two 

areas for waste water tion were 
nti 10th en ad 0 the etn he 
city. One ion plan considered would dispose 
of f treated effinent on fields in the summer and 
discharge waste water to the Petaluma River in the 
winter; this procedure would require about 1,400 
acres. The second tion would transfer 
waste water from the treatment plant to a reservoir 
where it would be contained in winter and distrib- 
uted to agricultural fields in summer; this alterna- 
tive would require about 3,800 acres. The legal 
interests in the land analyzed included: fee simple, 
lease, easement, development rights, license, cov- 
enant running with the land, contract, option for 
future needs, and right of first refusal; fee simple, 
lease, and easement were considered to have the 
most potential. A series of purchasing and leasing 
arrangements for securing land for waste water 
irrigation were then evaluated. (Lisk-FRC) 
W79-07796 


WATER LAW PROBLEMS OF SOLAR HY- 
DROGEN PRODUCTION, 

For primary bibliographic entry see Field 6E. 
W79-07901 


3D. Conservation In Domestic and 
Municipal Use 


OPTIMUM LAWN WATERING RATES FOR 
ESTHETICS AND CONSERVATION, 

Tudor Engineering Co., Riverton, WY.; and Wyo- 
ming Univ., Laramie. Div. of Agricultural Engi- 
neering. 

J. Barnes, J. Borrelli, and L. Pochop. 

Journal of the American Water Works Associ- 
ation, Vol. 71, No. 4, p 204-209, April 1979. 3 fig, 7 
tab, 5 ref. OWRT B-035-WYO (4), 14-34-0001- 
7201. 


Descriptors: *Lawns, *Water demand, *Water 
conservation, *Wyoming, Municipal water, On-site 
investigations, On-site data collections, Data proc- 
essing, Evapotranspiration, Soil water, Grasses, 
Water utilization, Water users, Irrigation, Rates of 
application, Sprinkling, Sprinkler irrigations, Opti- 
mization, *Lawn watering. 


It is known that lawn watering comprises a rela- 
tively large percentage of municipal water use, but 
few data exist on individual home lawn water 
application rates with respect to the esthetic ap- 
pearance of lawns. This study showed that an 
esthetically pleasing lawn can be achieved with an 
average water application rate equal to or less than 
the seasonal evapotranspiration rate. A home- 
owner education program was advocated to pro- 
mote self-rationing during water-short periods. 
(Sims-ISWS) 

W79-07746 
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REDUCTIONS IN WATER CONSUMPTION 
AND FLOW OF SEWAGE - REPORT TO CON- 


Environmental Protection Agency, Washington, 


DC. 
For primary bibliographic entry see Field 5F. 
P' 785 grap: ry 


MUNICIPAL AND INDUSTRIAL WATER CON- 
SERVATION - THE FEDERAL GOVERNMENT 
COULD DO MORE, 

General — on Washin: io 

For primary bibliographic entry see Fie’ é 
WI9-07881 i S 


3E. Conservation In Industry 


FEASIBILITY STUDY OF WASTE WATER RE- 
COVERY IN SHRIMP PROCESSING PLANTS, 
For ee bibliographic entry see Field 5D. 


MUNICIPAL AND INDUSTRIAL WATER 
CONSERVATION - THE FEDERAL GOVERN- 
MENT COULD DO MORE, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 6E. 
W79-07881 


3F. Conservation In Agriculture 


LEVEL-BASIN IRRIGATION: A METHOD 
FOR CONSERVING WATER AND LABOR, 
Science and Education Administration, Phoenix, 
AZ. Water Conservation Lab. 

L.J. Eric, and A. R. Dedrick. 

Available from U.S.G.P.0., Washington, D.C., 
Stock No. 001-000-03912-1. Farmers Bulletin No. 
261, April 1979. 23, 17 fig, 2 tab. 


Descriptors: *Irrigation systems, Irrigation 

ign, *Irrigation effects, *Irrigation efficiency, 
‘Irrigation operation and maintenance, Irrigation 
engineering, Surface irrigation, Turnouts, Mainte- 
nance, Hydraulic gates, Outlets, Erosion control, 
Level-basin irrigation. 


Level-basin irrigation, a gravity method whereby 
water is supplied to level soil surfaces over a short 
period of time, involves application of water to a 
level area of any shape surrounded by a control 
barrier such as a dike. Water applied to basins over 
ashort period of time is confined until absorbed by 
the soil. This type of system has many characteris- 
tics which can result in high irrigation efficiency, 
ind offers advantages over other more commonly 
wed techniques. These advantages include: mini- 
mizing of deep perrciation. application efficiencies 
tbove 90% on fin 
of salts, is adaptable to automation and to furrows 
4§ well as flatbed crops, and large streams of water 
can be utilized, thereby reducing irrigation time 
md labor requirements. The limitations of this 
method include: the difficulty of precision leveling 
necessary for even water distribution, ascertaining 
the correct amount of water, the amount of land 
leveled is limited by the depth of topsoil, and 
daborate erosion control measures may be _re- 
quired with the use of a large stream. The basic 
feesics and design in land preparation are set 
, and evaluations of two field trials are dis- 
cussed. Gates and outlet structures, cultural prac- 
ices, and management are examined. Diagrams of 
feld plans are provided. (Davison-IPA) 
W79-07506 


MINIMIZING THE SALT BURDEN OF IRRI- 
GATION DRAINAGE WATER IN THE PECOS 
VALLEY OF NEW MEXICO, 

New Mexico State Univ., Las Cruces. Dept. of 
formes bl h Field 3B 

or pri bibliographic entry see Fie . 
wigan” bowen etry 


RRIGATED CORN YIELD RESPONSE TO 
WATER 


e textured soils, natural leaching - 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Control Of Water On The Surface—Group 4A 


Southwestern Great Plains Research Center, Bush- 


For primary bibliographic entry see Field 2I. 
W79-07793 


HARVESTING RUNOFF FROM PRECIPITA- 
TION ON IRRIGATED LANDS, 
Kansas Agricultural Experiment Station, Manhat- 


tan. 

H. L. Manges, and L. T. Mao. 

Paper No. 78-2559, Presented at the 1978 Winter 
Meeting of the American Society of Agricultural 
Engineers, December 18-20, 1978, Chicago, Illi- 
nois, 10 p. 2 fig, 3 tab, 10 ref, 11 equ. ASAE, St. 
Joseph, Michigan. 


Descriptors: Water harvesting, Runoff, 
Precipitation(Atmospheric), *Tailwater, Climatic 
data, Model studies, Evapotranspiration, Water 
balance, Corn, *Irrigated land. 


A tailwater 2 model was developed to 
simulate runoff from precipitation on irrigated 
land. The model was tested for corn using 25 years 
of climatological data for Garden City, Kansas. 
Runoff from precipitation repumped onto the field 
averaged 69 and 39 millimeters annually for two 
commonly irrigated soils. (Skogerboe-Colorado 
State) 

W79-07890 


EVALUATION OF CROP WATER STRESS 
UNDER LIMITED IRRIGATION, 

Science and Education Administration, Fort Col- 
lins, CO. Agricultural Research. 

For primary bibliographic entry see Field 21. 
W79-07892 


RE-EMERGENCE OF A CONTROVERSY: EN- 
FORCING ACREAGE LIMITATION, 

For primary bibliographic entry see Field 6E. 
W79-07900 


ACREAGE AND RESIDENCY LIMITATIONS 
IN THE IMPERIAL VALLEY: A CASE STUDY 
IN NATIONAL RECLAMATION POLICY, 

For primary bibliographic entry see Field 6E. 
W79-07902 


DIGITAL CONTROLLER FOR TRICKLE IRRI- 
GATION, 

Arizona Univ., Tucson. Dept. of Soils, Water and 
Engineering. 

D. D. Fangmeier, and J. D. Busman. 

Paper No. 78-2547, Presented at the 1978 Winter 
Meeting of the American Society of Agricultural 
Engineers, December 18-20, Palmer House Hotel, 
Chicago, Illinois, 7 p, 5 fig, 1 tab, 5 ref. ASAE, St. 
Joseph, Michigan. 


Descriptors: *Control systems, Irrigation systems, 
Water conservation, Electronic equipment, Evapo- 
ration, Soil moisture, Moisture tension, Timing, 
Consumptive use, Application equipment, *Trickle 
irrigation. 


A digital controller was designed using comple- 
mentary metal oxide semiconductor electronics. 
The controller uses measured evaporation pan 
depths and soil moisture tensions to determine the 
time required to apply the desired quantity of 
water on a daily basis. Circuit diagrams for major 
components were presented. (Skogerboe-Colorado 
State) 

W79-07935 


ELECTRONIC TIMERS FOR AUTOMATED 
SURFACE IRRIGATION SYSTEMS, 

Science and Education Administration, Kimberly, 
ID. Snake River Conservation Research Center. 
H. D. Fisher, A. S. Humpherys, and R. V. 
Worstell. 

Paper No. 78-2544, Presented at the 1978 Winter 
Meeting of the American Society of Agricultural 
Engineers, December 18-20, 1978, Chicago, Illi- 
nois, 7 p. 3 fig, 5 ref. ASAE, St. Joseph, Michigan. 
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Descriptors: Surface irrigation, Automatic control, 
*Control systems, Automation, Timing, Electronic 
equipment, Instrumentation, *Furrow irrigation, 
Irrigation systems. 


Electronic timers were developed to replace alarm 
clocks and mechanical timers for semiautomated 
irrigation structures and valves. Timer-controllers 
including a micro-processor unit were designed for 
a field tested with automatic cutback, buried lateral 
and multiset furrow irrigation systems. (Skoger- 
boe--Colorado State) 

W79-07989 


A COMPUTER SIMULATION OF SOIL 
WATER DISTRIBUTION USING THE PULSED 
DRIP IRRIGATION METHOD AT LOW AND 
HIGH DISCHARGE RATES ON A SANDY 


IL, 
Fruit and Fruit Technology Research Inst., Stel- 
lenbosch (South Africa). 
F. C. Van Rooyen, P. C. Van Rooyen, and I. 
Levin. 
Water S. A., Vol. 5, No. 1, p 44-56, January 1979. 
10 fig, 1 tab, 7 ref. 


Descriptors: *Irrigation, *Computer models, *Irri- 
gation effects, *Irrigation efficiency, *Irrigation 
programs, *Sands, Soil physical properties, Soil 
water movement, Soil-water-plant relationships, 
Equations, Mathematical studies, Rates of applica- 
tion, Water spreading, Water distribution, Percola- 
tion, Evapotranspiration, Water loss. 


A regic sand typical of large areas of the western 
cape of South Africa was used with a previously 
verified computer simulation model to study con- 
tinuous and pulsed drip irrigation rates with re- 
spect to vertical and horizontal soil water distribu- 
tion. Pulsed and continuous irrigation application 
rates of 1.5 1/hour, 3 1/hour and 9 1/hour were 
simulated, and a total of 12 1 of water was added in 
each case. All applications were simulated up to a 
time of 24 hours which included varying time 
intervals of redistribution after terminating water 
application. Calculations of soil water distribution 
were made using a two-dimensional water trans- 
port model expanded to include salt. The method 
‘or solving the flow equation is presented. The 
calculations were performed with a FORTRAN 
program and executed on a Burroughs 7700 com- 
puter. The studies showed that the differences 
between pulsed and continuously applied drip irri- 
gation decreased with increasing discharge rate. 
For regic sand a 3 1/hour pulsed irrigation yielded 
the same results as 1.5 1/hour continuously applied 
with regard to deep percolation losses below 0.6m 
deep. Differences between pulsed and continuous 
application were insignificant for this soil at a 
discharge rate of 9 1/hour. The results showed that 
a 3 1/hour pulse treatment would be the most 
suitable where a peak water consumption of 20 to 
40 1/plant was determined. (Davison-IPA) 
W79-07995 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


A RESERVOIR OPERATING MODEL WITH 
INORGANIC QUALITY CONSTRAINTS FOR 
THE TRUCKEE RIVER, 

Boyle Engineering Corp., Las Vegas, NV.; and 
Nevada Univ. System, Las Vegas Desert Research 
Inst. 

T. D. Chiatovich, and J. W. Fordham. 

Water Resources Bulletin, Vol. 15, No. 2, p 301- 
315, April 1979. 4 fig, 1 tab, 5 ref. OWRT (No. 
5216) C-6157 (1), 14-31-0001-5216. 


Descriptors: *Reservoir operation, *Water quality, 
*Low-flow augmentation, *Computer models, 
*Simulation analysis, *Optimization, Evaluation, 
Feasibility, Standards, Digital computers, Dynam- 
ic programming, Reservoir releases, Constraints, 








Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4A—Control Of Water On The Surface 


Downstream, Water demand, River basins, Deci- 
sion making, Systems analysis, Truckee River(Cal 
Nev), Inorganic, Iterative process, Worth maximi- 
zation, Costs. 


Investigated was low-flow augmentation as a 
means of meeting inorganic water quality stand- 
ards for the Truckee River at the California- 
Nevada state line. A digital inorganic water quality 
model was combined with a deterministic dynamic 
reservoir operating model in an iterative process 
which allowed the optimization of releases subject 
to selected inorganic water quality constraints as 
well as downstream demands. The water quality 
model was a modification of a previously devel- 
ce chemical water quality model for the 
tuckee River; estimates of the chemical quality of 
unregulated inflows or gains to the main river 
channel were made using regression equations ex- 
ponentially relating quality and flow. The reser- 
voir operating model was a deterministic dynamic 
programming model whose objective function was 
to maximize the total worth of releases considering 
water quality constraints as well as downstream 
water demands. Results from model runs with 
varied flow and river loading data have indicated 
that flow augmentation may be a feasible and rela- 
tively inexpensive way of meeting standards for 
this system, except in time of severe drought. (Bell 
Graf-Corne 
W79-07562 


RHYTHMIC SPACING AND ORIGIN OF 
POOLS AND RIFFLES, 

California Univ., Santa Barbara. Dept. of Geologi- 
cal Sciences. 

E. A. Keller, and W. N. Melhorn. 

Geological Society of America Bulletin, Vol. 89, p 
723-730, May 1978. 12 fig, 4 tab, Doc. No. 80509. 
OWRT -'pas NC (7) and A-021-IND (6), 14-34- 
0001-6103 


Descriptors: *Pools, *Riffles, Alluvial stream 
channels, Stream improvement, Stream stabiliza- 
tion, Meanders, Stream alignment, Fluvial geomor- 
phology. 


Quantitative analysis of the spacing of pools in 
bedrock and alluvial stream channels in California, 
Indiana, Virginia, and North Carolina suggest that 
the tendency for streams to meander in the vertical 
(or third) dimension, as in the horizontal plane, is a 
fundamental characteristic of many streams that is 
independent of material type. Simple linear-regres- 
sion and correlation models reveal that approxi- 
mately 70% of the variability of the spacing of 
pools can be explained by the variability of channel 
width. Analysis of the spacing of 251 pools in 
eleven streams, utilizing the Kolmogorov-Smirnov 
goodness of fit test and one-way analysis of vari- 
ance suggests that the hypothesis that the data 
from bedrock and alluvial channels are from the 
same population cannot be rejected at the 0.05 
level of significance. Morphologic maps and field 
observations of stream channels incised in sand- 
stone, limestone, metavolcanic rock, and syenite 
suggest that although these streams have much in 
common with alluvial stream channels, there exist 
considerable differences in certain aspects of chan- 
nel morphology. This results because bedrock con- 
trol of yp ere locally may be more significant 
than the effects of general processes that tend to 
produce rhythmic channel forms such as pools and 
riffles. However, local controls tend to mask rather 
than destroy the effects of more general processes 
that produce the third dimension of meandering 
streams. eer -North Carolina) 

W79-07566 


POOLS, RIFFLES, AND CHANNELIZATION, 
California Univ., Santa Barbara. Dept. of Geologi- 
cal Sciences. 
E. A. Keller. 
Environmental Geology, Vol. 2, No. 2, p 119-127, 
1978. 6 fig, 3 tab, 22 ref. OWRT B-089-NC (6), 14- 
34-0001-6103. 


Descriptors: *Channel improvement, Geomorpho- 
logy, Channel morphology, Channelization, Chan- 
nel erosion, Stream improvement, Stream stabiliza- 
tion, Urban streams. 


The addition of re, ly spaced deeps (ool 
shallows (riffles) : eos a variety of 

conditions, areal sorting of stream-bed 

cover for wildlife, and a positive aesthetic experi 
saun, suuy a. dagiabie ia Sepny Seman 
Such desi, will reduce adverse environmental 
impacts of stream channel pppreceng oe oe 


of variance for pool-to-pool 
that there is no hens, wi ith Temect respect 


een oan that form in natu- 
ral streams and those in streams affected by a 
variety of human uses. Short of dhennslinition, 
which changes the channel width, pools and riffles, 
within limits are not particularly sensitive to envi- 
ronmental stress. Experiments in Gum Branch near 
Charlotte, North Carolina, support the h 

that channel form and process evolve in coy 
and that manipulation of cross-channel morp 

ogy can influence the development of desired 
c el processes. Planned manipulation of its 
channel form induced Gum Branch to develop as 


Is) and 
flow 


desired. Morphologic stability consisting of incip- 
ient point bars, pools, and riffles was maintained 
over a period of 


magnitude flood events, om caly 
to be degraded later by a wave of sediment derived 
from upstream construction and stream-bank fail- 
ures, us, environmentally desirable channel 
ology in urban streams cannot remain stable 
if rap ee in the sediment load or storm-water 
runoff exceed the limits of the stream’s ability to 
make internal adjustments while maintaining mor- 
Facog, ed (Kiger-North Carolina) 


CONSERVATION DISTRICTS AND _ 208 
MANA' ee oe. 


tJ 

CIES, REGULATORY PROGRAMS, 
National Association of Conservation Districts, 
Washington, DC. 

W. B. Davey. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-274 411, 
Price codes: A16 in paper copy, AO! in microfiche. 
June, 1977, 349 p. 


Descriptors: *Environmental control, *Water pol- 
lution control, *Water management(Ap plied), 
*Regulation, Pollutant identification, Pollution 
abatement, Erosion, Farm wastes, Federal water 
pollution control act, Feed lots, Soil conservation. 


In its various issuances the federal Environmental 
Protection Agency (EPA) has recognized that: (1) 
The basic approach to non-point source pollution 
control is prevention, and @) Local entities such as 
conservation districts should assume a leading role 
in planning and implementing the programs. Po- 
tential conservation district involvement in the 
preparation and implementation of state and 
areawide water quality mg pry plans is devel- 
oped pursuant to Section 208 of the 1972 Federal 
Water Pollution Control Act Amendments (P.L. 
92-500). The non-point pollution source aspects of 
erosion and sediment control, animal waste man- 
agement (organics), and irrigation water manage- 
ment (salts) are emphasized. The preparation of 
management plans is included which EPA indi- 
cates should be directed to meet two principal 
mandates of the Act: (1) The determination of 
effluent limitations needed to meet applicable 
water quality standards, including the requirement 
to at least maintain existing water quality (Section 
303); and (2) Development of state and areawide 
management programs to implement abatement 
measures for all pollutants sources. (Vloedman- 
Florida) 

W79-07886 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 

oF ponent bibliographic entry see Field 2E. 


WATER RIGHT LAWS AS THEY AFFECT 
LAND ACQUISITION AND CONSTRUCTION, 





Montana State Univ., Bozeman. Center for Inter. 
Foy aay >t ee gaaa Studies. 


Available a the National Technical Information 
Service, S Id, VA 22161 as PB-278 901, 
Price codes: A 3 in paper y, AO] in microfiche. 
Report No. NSF-RA-E-74-095, January, 1974, 36 
p. : 


Descriptors: *Water law, “Legislation, *Water 
rights, *Land development, Regulation, Recrea- 
tion facilities, Land use, Environmental effects, 
Regional development, Water users. 


This report is divided into three sections. The first 
presents the customs, laws and federal-state rela- 
tionships which must be considered when acquir- 
ing land and water for recreational facilities. 
Guidelines are provided for the search to be con- 
— to determine the feasibility of water 
and the responsibilities relevant to water and 
its. The histories of United States and Montana 
ater Law are presented including court decisions 
and existing laws. The second study examines im- 
portant factors involving water water 
— ditch rights and authority over water, 
which must be considered before land is pur- 
chased, leased or acquired for mason ges 
t. The third part discusses the Gallatin 
aoe water rights study. Research objectives 
include: (1) stud: the surface water laws gov- 
erning water use; (2) determining the existing sur- 
face water on the Gallatin River above 
Spanish Creek; @) d which governmen- 
y has the final authority over such waters; 
&) ig to necessary studies and proce- 
Soave remnree Seis 6 teen en eae 
ting commercial facilities can be developed. 


joedman-Florida) 
W79-07891 
PROBLEMS AFFECTING USEFULNESS OF 
THE NATIONAL WATER ASSESSMENT 
WATER RESOURCES COUNCIL, 
General Accounting Office, Washi DC 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-269 257, 
Price codes: A’ in paper copy, AOI in microfiche. 


March 23, 1977, 16 p. 


Descriptors: *Water resources planning act, 
*Water requirements, *Water resources, Assess- 
ments, Water management, Use rates, Water dis- 
tricts, Data collections, Water users, Regulation, 
Water demand. 


The 1965 Water Resources Planning Act (Act) 
require the Water Resources Council (Council) to 
pr an assessment biennially, or less frequently 
¢ Council may determine of the acy of 
water supplies necessary to meet the requirements 
in each United States water resource region. Re- 
sults are presented of a General Accounting Office 
(GAO) review of the Water Resources Council’s 
efforts to develop a national water assessment pur- 
suant to section 102 of the Act. Problems came to 
the GAO’s attention which raised doubts about the 
reliability and usefulness of the 1975 assessment, 
Federal, State and regional agencies were unable 
to resolve discrepancies in the water data for base 
year 1975. Steps should be taken to make the final 
assessment document more responsive to the needs 
of the intended user agencies. Before undertaking 
future assessments, the Council should reappraise 
the project’s objectives and the methodology of 
developing an adequate national water data base. 
(V1 -Florida) 
W79-07893 


WATER LAW PROBLEMS OF SOLAR HY: 
DROGEN PRODUCTION, 

For primary bibliographic entry see Field 6E. 
W79-07901 


4B. Groundwater Management 


CONNECTOR WELL EXPERIMENT TO RE- 
CHARGE THE FLORIDAN AQUIFER, EAST 
ORANGE COUNTY, FLORIDA, 
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Seca Survey, Tallahassee, FL. Water Re- 
iV 


sources Div. 
P. W. Bush. 
Geological Survey Water-Resources Investigations 
7” open-file report), 1979. 40 p, 18 fig, 1 tab, 10 


Descriptors: “Artificial recharge, *Aquifers, 
*Groundwater recharge, *Orifices, *Aquicludes, 
Drilling, Transmissivity, Methodology, Aquifer 
characteristics, Evaluation, Florida, *Floridan 
aquifer, *Connector wells. 


An experimental connector well, screened in the 
shallow sand aquifer, finished with open hole in 
the Floridan aquifer, and cased through the confin- 
ing layer between the two aquifers, was drilled in 
east Orange County, Florida, to obtain information 
on the nature and function of the shallow aquifer 
as related to connector well operation. The poten- 
tiometric surface of the shallow aquifer is about 45 
feet higher than the potentiometric surface of the 
Floridan aquifer; hence water flows by gravity 
from the shallow aquifer to the Floridan aquifer 
through the well ‘connecting’ the two aquifers. 
Continuous flow measurement over 10 months 
shows: the well discharge varies seasonally and 
averages slightly more than 50 gallons minute. 
Observation wells show that, except for seasonal 
variation water levels within the area of influence 
have reached steady state within measurable limits. 
Vertical anisotrophy in the shallow aquifer is ap- 
parently caused by the shape and (or) arrangement 
of the sand grains that comprise the shallow 

ifer, rather than distinct confining layers of 

ferent lithology. Transmissivity of the shallow 
aquifer at the site is about 600 square feet per day. 
Extensive dewatering of wetlands in east Orange 
County by connector wells alone is probably not 
feasible. Nevertheless, large amounts of water 
could be channeled to the Floridan aquifer by 
connector wells. The results of the connector well 
experiment imply that water is being captured 
from evapotranspiration and runoff in the vicinity 
of the connector well. (Woodard-USGS) 
W79-07705 


FINAL REPORT ON FATE OF METALS AP- 
PLIED IN SEWAGE AT LAND WASTEWATER 
DISPOSAL SITES, 

Texas A and M Research Foundation, College 
Station. 

For primary bibliographic entry see Field 5B. 
W79-07789 


TREATMENT OF PRIMARY SEWAGE EFFLU- 
ENT BY RAPID INFILTRATION, 
are of Engineers, Waltham, MA. New England 


Vv. 
For primary bibliographic entry see Field 5D. 
W79-07792 


WATER RESOURCES PLANNING, MANAGE- 
MENT, AND DEVELOPMENT: WHAT. ARE 
THE NATION’S WATER SUPPLY PROBLEMS 
AND ISSUES, 


General Accounting Office, Washington, DC. 
For primary bibliographic entry see Field 6E. 
W79-07882 


PROBLEMS AFFECTING USEFULNESS OF 
THE NATIONAL WATER ASSESSMENT 
WATER RESOURCES COUNCIL, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07893 


UPDATING GROUNDWATER LAW: NEW 
WINE IN OLD BOTTLES, 

For primary bibliographic entry see Field 6E. 
W79-07894 


GROUNDWATER - A FILTER FOR A MUDDY 
ISSUE. (LANDOWNERS’ RIGHTS TO 
GROUNDWATER AS GOVERNED BY THE NE- 
BRASKA PREFERENTIAL USE STATUTE), 

For primary bibliographic entry see Field 6E. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


W79-07913 


MAP SHOWING GENERAL AVAILABILITY 
OF GROUND WATER IN THE KAIPAROWITS 
COAL-BASIN 
Geological Survey, 
Resources Div. 

D. Price. 

Available from Branch of Distribution, USGS Box 
25286, Fed. Ctr. Denver CO 80225 price $1.50. 
pee, a Survey Miscellaneous Investigations 
Series Map I-1033-B, 1977. 1 sheet. 


UTAH, 
it Lake City, UT. Water 


Descriptors: *Groundwater availability, *Hydro- 
geology, *Maps, *Aquifer characteristics, *Water 
levels, Water quality, Water yield, Utah, *Kai- 
parowits coal-basin area. 


This is one of a series of maps that describe the 
geology and related natural resources of the Kai- 
parowits coal-basin area, Utah. The map is based 
partly on records of water wells, springs, and coal 
and petroleum-exploration holes, partly on unpub- 
lished reports of field evaluations of prospective 
stock-water well sites by personnel of the U.S. 
Geological Survey, and partly on a 6-day field 
reconnaissance by the writer. Rocks ranging in age 
from Permian to Holocene are exposed in the 
Kaiparowits coal-basin area. They consist chiefly 
of sedimentary rocks--mostly interbedded sand- 
stone, siltstone, shale, conglomerate, and limestone 
strata--in aggregate a thickness of several thousand 
feet. The minimum expected yields of individual 
wells shown on the map assume that the wells are 
at least 6 inches in diameter; fully penetrate the 
aquifer; either have no casing, ‘orated casing, or 
well screens opposite the aquifer; and are equipped 
with optimal pumping equipment. The yields 
shown are those that could be sustained indefinite- 
ly by § poe my The ranges of expected depth to 
ground water shown on the map are based on 
measured and reported depths of water in wells. 
Yields of most springs range from less than | to 
about 20 gallons per minute, but several springs 
discharge more than 100 gallons per minute. Much 
of the ground water wren Bm flow) may be 
too saline to drink. (Woodard- GS) 

W79-07938 


USE OF STORM-WATER BASINS FOR ARTI- 
FICIAL RECHARGE WITH ME! 


RECLAIMED 
WATER, NASSAU COUNTY, LONG ISLAND, 
NEW YORK--A HYDRAULIC FEASIBILITY 


STUDY, 

a Survey, Syosset, NY. Water Resources 
iv. 

D. A. Aronson, T. E. Reilly, and A. W. Harbaugh. 

Long Island Water Resources Bulletin 11, 1979. 57 

p, 17 fig, 9 tab, 24 ref. 


Descriptors: *Groundwater recharge, *Artificial 
recharge, *Reclaimed water, *Storm runoff, *Infil- 
tration, Model studies, Methodology, Computer 
models, Simulation analysis, Watersheds(Basins), 
Control drainage, Water table, *Long Island(NY), 
Dual-purpose basins. 


A survey of 205 storm-water basins in Nassau 
County, N.Y. shows that 14 of the 50 largest basins 
would be suitable for dual infiltration of reclaimed 
water and storm runoff. Each basin would be 
divided by an earthern partition so that half would 
be used for storm-water retention, the other half 
for reclaimed water. The 14 basins together could 
accommodate 38.6 million gallons per day of re- 
claimed water at infiltration rates as high as 0.28 
feet per hour, which is approximately 20 percent of 
the basins’ theoretical maximum infiltration capac- 
ity. However, the basins cannot accommodate the 
amounts needed to offset the ground-water deficit 
predicted for the 1990’s in Nassau County. The 
tendency of certain basins to overflow during 
large-magnitude storms could be reduced by en- 
larging the basins to accommodate excess runoff, 
lowering the height of the dividing partition, di- 
verting excess runoff ‘to another basin, or tempo- 
rarily halting inflow of reclaimed water. The re- 
ional water-table rise that would result from arti- 
icial recharge at the 14 selected basins would 
partly offset the decline in the water table and in 
streamflow caused by sewering in ats of Nassau 
and Suffolk Counties. (Woodard-USGS) 
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CAUSED BY ARTIFICIAL . 
Geological Survey, Tucson, AZ. Water Resources 


Div. 

T. E. A. van Hylckama. 

Vegetatio, Vol. 39, No. 1, p 53-57, 1979. 3 fig, 2 
tab, 16 ref. 


CHANGES IN VEGETATION DIVERSITY 
RECHARGE, 


Descriptors: *Plant groupings, “Artificial re- 
charge, *Ecotypes, *Distribution patterns, *Re- 
charge ponds, Balance of nature, Grasslands, Pre- 
impoundment, Post-impoundment, 
*Lubbock(TEX), *Zandvoort(Netherlands), Plant 
sociology, Plant taxonomy. 


Efforts to increase the rate of artificial recharge 
through basins often necessitates scraping and 
ditching before and during operations. Such oper- 
ations can result in more or less drastic changes in 
vegetation (depending on what was there before), 
characterized by diminished numbers of species 
and lowered diversity. Two examples, one from 
the Netherlands and one from Texas are presented 
showing how similar treatments cause similar 
changes in two completely different plant societies. 
(Woodard-USGS) 

W79-07951 


MODELLING SUBSURFACE IRRIGATION 
RETURN FLOW 


Department of the Environment, Ottawa (Ontar- 
io). ——e Research Div. 
S. R. Singh. 


In: Hydrology Research Division, Annual Prog- 
ress Reports and Short Research Notes, 1977-78, p 
62-67, 1979. 1 fig, 3 ref. Environment Canada 
Inland Waters Directorate, Ottawa, Report Series 
No. 64. HR 76-4. 


Descriptors: *Groundwater recharge, *Mathemat- 
ical models, *Irrigation, Soil-water-plant relation- 
ships, Drainage effects, Irrigation methods, 
Aquifers, Equations, Computer programs, Com- 
puter models, Simulation analysis, Subsurface irri- 
gation, Subsurface flow, Groundwater flow. 


A study was conducted to (1) develop a mathemat- 
ical model for predicting groundwater recharge 
from irrigation taking into account the soil-plant- 
atmosphere interactions and the methods of irriga- 
tion; (2) develop an aquifer simulation model for 
quantitative analysis of groundwater flow toward 
the drainage facilities; and (3) validate the models 
through the use of the soil moisture and ground- 
water data collected at the Irrigation Experiment 
Project in Alberta. Models were developed sepa- 
rately for different components and then connect- 
ed in a computer program. The differential equa- 
tion of groundwater flow through an inhomogen- 
eous, unconfined, two-dimensional aquifer is pre- 
sented along with the solution procedure. This 
solution procedure completes the development of a 
finite element model for simulating two-dimension- 
al, transient-free surface groundwater flow 
through actual acquifers. The temporal distribution 
of subsurface irrigation return flow, subject to 
different rates of groundwater recharge resulting 
from sprinkler or surface flooding irrigation, can 
be predicted with this model. (Davison-IPA) 
W79-07958 


HYDROGEOLOGY OF IRRIGATION RETURN 
FLOW 


’ 

Department of the Environment, Ottawa (Ontar- 
io). Hydrology Research Div. 

A. Vandenberg. 

In: Hydrology Research Division, Annual Prog- 
ress Reports and Short Notes, 1977-78, p 68-80, 
1979. 4 fig, 3 tab, 2 ref. Environment Canada 
Inland Waters Directorate, Ottawa, Report Series 
No. 64. HR 77-1. 


Descriptors: *Hydrology, *Irrigation effects, *Hy- 
drogeology, “Groundwater recharge, *Piezo- 
meters, Groundwater flow, Measurement, Instru- 
mentation, Testing, On-site tests, Bedrock, 
Groundwater barriers, Infiltration, Irrigation 
water, Vauxhall(Alberta, Canada), Oldman 








Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4B—Groundwater Management 


River(Alberta, Canada), Bow  River(Alberta, 
Canada). 


During 1977 the first phase of the project to be 
completed involved the drilling, logging and test- 
ing of two 122 m test holes to obtain preliminary 
information on subsurface geology and ground- 
water conditions. Seven piezometer nests, each 
having three piezometers were installed in the test 
holes. The regional hydrogeology and the geologic 
setting of the Vauxhall irrigation return flow study 
area in southeastern Alberta are described. The 
second phase of the field work included infiltration 
and limited pump tests on each piezometer. A sand 
and gravel layer within the surface deposits en- 
countered at all piezometer nest locations appears 
to be continuous over the area, and occurs at the 
same distance above the surface of the bedrock. 
The drillhole information indicates that the bed- 
rock divide lies to the north of the topographic 
divide. If this is the case, groundwater seepage 
would tend to be diverted along the surface of the 
bedrock towards the Oldman River instead of 
toward the Bow. The estimates of permeability for 
the strata around the tips of the piezometers are 
based on the results of both the long-term infiltra- 
tion and the short-term pumping tests. Th> perme- 
ability values presented are indicative of the rela- 
tive permeability for the different strata; they are 
not absolute values. (Davison-IPA) 

W79-07959 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


MONITORING SPAWNING GRAVEL IN MAN- 
AGED FORESTED WATERSHEDS, A PRO- 
POSED PROCEDURE, 

Corvallis Environmental Research Lab., OR. Eco- 
systems Modeling and Analysis Branch. 

For primary bibliographic entry see Field 5C. 
W79-07503 


THE COASTLINE, 
For primary bibliographic entry see Field 2L. 
W79-07717 


THE COASTLINE, 

Saint Catharine’s Coll., 
Dept. of Zoology. 

For primary bibliographic entry see Field 2L. 
W79-07718 


Cambridge (England). 


MUDDY FORESHORES, 
Nature Conservancy Council, 
land). 

For primary bibliographic entry see Field 2L. 
W79-07720 


Hampshire (Eng- 


PETROLEUM INDUSTRY IN 
WARE ESTUARY, 

Academy of Natural Sciences of Philadelphia, PA. 
For primary bibliographic entry see Field 2L. 
W79-07725 


THE DELA- 


THE NATURAL RESOURCES OF CARPIN- 
TERIA MARSH, THEIR STATUS AND 
FUTURE. REPORT NUMBER 13 ON CALI- 
FORNIA COASTAL WETLANDS, 

California Univ., Santa Barbara. Marine Science 
Inst. 

For primary bibliographic entry see Field 2L. 
W79-07729 


THE NATURAL RESOURCES OF THE 
NIPOMO DUNES AND WETLANDS, REPORT 
NUMBER 15 ON CALIFORNIA COASTAL 
WETLANDS, 

California State Dept. of Fish and Game, Sacra- 
mento. 

For primary bibliographic entry see Field 2L. 
W79-07730 


THE NATURAL RESOURCES OF MUGU 
LAGOON. REPORT NUMBER 17 ON CALI- 
FORNIA COASTAL WETLANDS, 


es Univ., Santa Barbara. Marine Science 
nst. 

For primary bibliographic entry see Field 2L. 
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THE NATURAL RESOURCES OF ANAHEIM 
BAY--HUNTINGTON HARBOUR. REPORT 
NUMBER 18 ON CALIFORNIA COASTAL 


WETLANDS, 
California State Dept. of Fish and Game, Sacra- 
mento. 
For primary bibliographic entry see Field 2L. 
W79-07733 t 


DEVELOPER’S HANDBOOK, 

Connecticut t. of Environmental Protection, 
Hartford. Coastal Area Management Program. 

For primary bibliographic entry see Field 6B. 
W79-07735 


COAL MINE WATER POLLUTION - LEGAL 
AND REGULATORY ISSUES: A SURVEY, 

For primary bibliographic entry see Field $B. 
W79-07887 


WATER RIGHT LAWS AS AFFECT 
LAND ACQUISITION AND ‘CONSTRUCTION, 
Montana State Univ., Bozeman. Center for Inter. 
disciplinary Studies. 

For primary bibliographic entry see Field 4A. 
W79-07891 


WATER WAY PRESERVATION: THE WILD 
AND SCENIC RIVERS ACT OF 1968, 

For primary bibliographic entry see Field 6E. 
W79-07895 


HARBOR LINES AND THE PUBLIC TRUST 
DOCTRINE IN WASHINGTON NAVIGABLE 
WATERS, 

Washington Univ., Seattle. School of Law. 

R. W. Johnson, and E, M. Cooney. 

mite Law Review, Vol. 54, No. 2, p 275- 


Descriptors: *Shore protection, *Washington, 
*Legislation, Regulation, Water law, Water man- 
agement, Water policy, Harbors, Coastal engineer- 
ing, Zoning. 


Since 1971, the Shoreline Management Act has 
been the dominant legal tool for managing the 
Washington coastal zone. However, use of state- 
owned beds of navigable fresh and salt waters 
below low tide or the low-water line are still 
controlled by the harbor line system established in 
the 1889 state constitution. The relationship of the 
harbor line system to the Shoreline Management 
Act, to the various federal laws concerned with 
the coastal zone, and to the public trust doctrine 
are analyzed. The origin, development, and oper- 
ation of the system in Washington are described. 
Federal and state legislation and court opinions 
concerned with the problem of controlling uses of 
navigable waters and beds in Washington are sur- 
veyed. These laws and decisions have: (1) pre- 
served water surfaces and beds for water-related 
uses by curbing filling and construction; (2) pro- 
tected the environmental and aesthetic qualities of 
these areas; (3) developed priorities for future uses; 
and (4) established governmental regulatory sys- 
tems for controlling development and activities. 
Washington’s Harbor Line System and comments 
on the Seattle central waterfront controversy are 
also examined. (Vloed Florida) 
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WATER LAW PROBLEMS OF SOLAR HY- 
DROGEN PRODUCTION 

For primary bibliographic entry see Field 6E. 
W79-07901 
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A FINITE-ELEMENT MODEL OF 
AND CHANNEL FLOW FOR ASSESSING THE 
saree IMPACT OF LAND-USE 


Mi i ang tg pornal wench ae nando Univ., Blacks. 
ur; Dept. of Aariowiserns 
burg: Dept N. Contractor, and V. O.. 


te ag 
Journal of Hydrology, Vol. 41, p 11-30, 1979. 7 fig, 
4 tab, 30 ref. OWR A-062-VA (5 ). 


Descriptors: *Land use, *Finite element analysis, 
Surface flow, Mathematical models, shay “i 
Flood hydrographs, Overland flow, Channel flow 


cael Gement peal ia ie pak oe md vo 
low to y 

into the model. A hypothetical watershed and an 
imaginary storm were used to obtain initial flood 
hydrographs. Several arbitrary land-use changes 


were and their effect the 
of the watershed system determined. hg blige 
W79-07565 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF. 


FUSED OR ‘NONPOINT’ ene. 
General Accounting Office, DC. 
For weicore’ bibliographic lave aie ield 2E. 


CONTROLLING SEDIMENT DAMAGE, 
a a ga 's County Government, MD. 


In: The Prabiwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, ings of a 
Symposium, January 1977, M4 e Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
174-178, 3 tab. Interstate Commission on the Poto- 
mac River Basin, Rockville, MD. Technical Publi- 
cation 78-2. 


Descriptors: *Sediments control, *Erosion contrv. 
*Water pollution sources, *Water quality stand- 
ards, Soil types, Suspended solids, Turbidity, Flow 
rates, Land use, Agriculture, Construction, Soil 
conservation, Soil management, Rainfall-runoff re- 
lationships, Ecology, Soil iti Soil stabiliza- 
tion, Potomac River basin. 


Nonpoint source pollution varies in quantity and 
quality, is associated with runoff generated by 
storm events, and comes from diffuse sources. Set- 
ting standards for controlling sediment from non- 
point sources is difficult, because the problems 
involved in setting such standards are complex. 
The background levels of pollutants in streams and 
rivers vary from one region to another and from 
one river to another. Soils in different areas and 
climates are geologically different, and contribute 
to different water quality. Total suspended solids 
(TSS) and turbidity vary with flow rates, land use 
practices, rainfall intensity, and the effects of TSS 
and turbidity on aquatics. In accounting for these 
variabilities, standards must protect the biosphere 
from harmful concentrations, and should be tai- 
lored for each stream se; pe np Agriculture has 
traditionally been involved in erosion control, but 
is still the greatest contributor of sediment in the 
Potomac basin because it occupies a great portion 
of the basin. Control measures used by the con- 
struction sector in the Maryland-Virginia-Wash- 
ington, D. C. area include diversion dikes, bn 
outlet structures, straw bale barriers, 

traps, temporary seedlings, and sediment basins 
the latter being the most effective. Local ordin- 
ances controlling erosion from construction sites 
have been in effect in the Washington area for 
many years; other states have adopted manditory 
erosion and sediment control pro; which have 

roven to be effective. (Davison-IPA) 
79-07990 
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5, WATER QUALITY 


5A. Identification Of Pollutants 


EVALUATING POLLUTION STRESS ON ECO- 
SYSTEMS, 


Virginia Polytechnic Inst. and State Univ., Blacks- 
. of Biology. 
K. L. Dickson, J. Cairns, Jr., J. R. Clark, and J. H. 


In: Freshwater Potomac: Aquatic Communi- 
ties and Environmental Stress, p 80-83, 1978. 1 fig, 
3tab, 5 ref. Flynn, K. C., and Mason, W. T., Eds.. 
Interstate Commission on the Potomac River 
Basin. E-(40-1) 4939. 


Descriptors: *Eutrophication, *Water pollution, 
‘Environmental effects, *Ecosystems, Primary 
productivity, Photosynthesis, Aquatic microorgan- 
sms, Periphyton, Biomass, Measurement, Sulfates, 
Carbon, Aquatic life, Algae, Assay, Laboratory 
tests, Pollutant identification. 
Some approaches to assessing pollutant impacts on 
ecosystem functions are discussed. Research activi- 
ties conducted by the Aquatic Ecology Group at 
by oy Polytechnic Institute have been ed 
to the dev. tt of methods to measure in situ 
Ci4 and S35 uptake by Periphyton (Aufwuchs) 
and an evaluation and adaptation of methods to 
measure living biomass of the Periphyton commu- 
nity. Measurements of the primary production of 
this community were made on and artificial 
substrates. An assay of S35 gave an estimate of the 
autotrophic versus the heterotrophic biomass of 
this complex community. The assimilatory sulfate 
reduction was shown to be linked in the algal 
com its of the Periphyton, and can be distin- 
Giieed from heterotrophic sulfate uptake by bac- 
teria and fungi. Functional indicies, analogous to 
species diversity indices, were developed as a 
result of the evaluation of the Periphyton commu- 
ity. Trophic Index values, Functional Trophic 
lues, and the computation of a Viability Index 
are discussed. It is concluded that a combination of 
information from functional indicies and informa- 
tion on the fauna and flora of a system will provide 
abetter understanding of the biological integrity of 
the system. (Davison-IPA) 
W79-07516 


IDENTIFICATION OF SUSPENDED SEDI- 
MENT SOURCES BY MEANS OF MAGNETIC 
MEASUREMENTS: SOME PRELIMINARY RE- 
SULTS, 

Liverpool Univ. (England). Dept. of Sompeenhy: 
| oi bibliographic entry see Field 5B. 


CHEMICAL CHARACTERISTICS OF SMALL 
STREAMS NEAR HANEY IN SOUTHWEST- 
ERN BRITISH COL 

British Columbia Univ., Vancouver. Faculty of 
Forestry. 

For primary bibliographic entry see Field 2K. 
W79-07540 


AFIELD STUDY OF THE RELATIONSHIP BE- 


IN S 

BENTHIC MACROINVERTEBRATE SPECIES, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

For primary bibliographic entry see Field 5B. 
W79-07570 


VOLTAMMETRIC ION SELECTIVE ELEC- 
| yn FOR THE DETERMINATION OF NI- 


TE, 
Southern Illinois Univ., Carbondale. Dept. of 
Chemistry and Biochemistry. 
JA. Cox, and G. R. Litwinski. 
Analytical Chemistry, Vol. 51, p 554-556, April 
1979. 3 fig, 16 ref. OWRT A-087-4LL1). 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Descriptors: *Nitrates, Chemical analysis, Anion 
exchange, Electrodes. 


A sensor which uses an anion-exchange membrane 
to enclose a small volume electrolysis cell has been 
demonstrated to be suitable for nitrate determina- 
tions. The three-electrode cell includes a con- 
strained mercury column indicator electrode; filter 
paper, which is impregnated with a 0.1 M KCl- 
0.01 M ZrOCi2 electrolyte, serves as the constrain- 
ing barrier and as the spacer for the thin-layer 
borers chamber. The anion-exchange mem- 
brane sheath permits transfer of nitrate from the 
sample into the electrolysis chamber by Donnan 
dialysis and excludes several species which would 
otherwise interfere. Controlled potential electroly- 
sis at -1.25 V vs. Ag/AgCl provides the sensing 
current, the value of which is proportional to the 
sample concentration of nitrate. As a steady-state 
current is not developed with the present design, a 
defined current sampling time is used. Linear re- 
sponse over 3 orders-of-magnitude nitrate concen- 
tration is obtained. The detection limit using the 
current at 8 min. is 6.7 x 10-6M NO3-. 

W79-07586 


TESTING THE ENVIRONMENT FOR DIS- 
PERSED MUTAGENS: USE OF PLANT BIO- 
CONCENTRATORS COUPLED WITH MICRO- 
BIAL MUTAGEN ASSAYS, 

Massachusetts Univ., Amherst. Dept. of Botany. 
W. S. Barnes, and E. J. Klekowski, Jr. 
Environmental Health Perspectives, Vol. 27, p 61- 
67, December, 1978. 1 fig, 71 ref. OWRT B-053- 
MASS (4), 14-34-0001-6087. 


Descriptors: Genetics, *Bioassay, *Ferns, Water 
pollution effects, Microbiology, Toxins, Plant pa- 
thology, Environmental effects, Carcinogens, Mu- 
tagens. 


Mutagens dispersed in ecosystems are usually in 
low concentration and episodic in occurrence. The 
possibility of detecting such dispersed mutagens by 
utilizing indigenous bioconcentrator organisms 
coupled with a microbial mutagen assay may offer 
a useful screening protocol. Body extracts of these 
bioconcentrators can be suitably fractioned and 
tested for mutagens with various microbial muta- 
gen assays. The fractions may be tested with a 
broad range of microbial assays covering numer- 
ous genetic end points as well as both with and 
without mammalian microsomal activation. This 
kind of environmental screening has an advantage 
over physicochemical techniques, in that sampling 
techniques are simpler and a wider chemical spec- 
trum can be screened. There are problems inherent 
with testing a complex biological extract, however. 
If a reversion assay is used, the metabolite neces- 
sary for growth may be present. Toxins may be 
introduced, either concentrated from the environ- 
ment in the same way as the mutagen, or produced 
by the concentrator itself. Finally, the concentra- 
tor may also produce an endogenous mutagen 
which will give spuriously active extracts. Meth- 
ods for minimizing some of these difficulties are 
discussed. (Godfrey-Mass) 

W79-07587 


SCREENING AQUATIC ECOSYSTEMS FOR 
MUTAGENS WITH FERN BIOASSAYS, 
Massachusetts Univ., Amherst. Dept. of Botany. 
E. J. Klekowski, Jr. 

Environmental Health Perspectives, Vol. 27, p 99- 
102, December, 1978. 11 ref. OWRT B-053-MASS 
(5), 14-34-0001-6087. 


Descriptors: Genetics, *Bioassay, *Ferns, Water 
pollution effects, Toxins, Plant pathology, Envi- 
ronmental effects, Carcinogens, Mutagens, Os- 
munda regalis. 


Recent research studies on the royal fern, Os- 
munda regalis, have documented a high incidence 
of post-zygotic mutational damage in a population 
growing in a river heavily polluted with paper 
processing wastes, whereas genetic studies of 
nearby populations in nonpolluted environments 
failed to detect mutational damage. Intensive ge- 
netic and cytogenetic studies of mutation in O. 
regalis indicate that natural populations of homo- 


sporous ferns may be useful in situ bioassay sys- 
tems for monitoring the presence of mutagens in 
aquatic ecosystems. Since these organisms are 
long-lived perennials with an ontogenetic system 
which stores mutational damage, they can be ma- 
nipulated to give an integrated estimate of muta- 
tional —- for specified blocks of time (in units 
of years). Thus, the fern bioassay may be an inex- 
pensive means of detecting both chronic low dose 
and episodic high dose inputs of mutagenic pollut- 
ants into aquatic ecosystems. The fern mutagen 
bioassay is based upon the detection of numerous 
categories of post-zygotic mutation load in natural 
fern populations. The frequency of sporophytic 
and embryonic lethals, leaf or root mutations, aux- 
otrophic gametophytic mutations as well as numer- 
ous phenotypic alterations of gametophyte mor- 
phology can be routinely detected and quantified. 
In addition, various two-break chromosome aber- 
rations (paracentric inversions, reciprocal translo- 
cations and ring chromosomes) can be readily 
screened for in the spore mother cells of many 
——o ferns. (Godfrey-Mass) 

W79-07588 


CORRELATIONS BETWEEN DAPHNIA 
MAGNA AND FATHEAD MINNOW (PIME- 
PHALES PROMELAS) CHRONIC TOXICITY 
VALUES FOR SEVERAL CLASSES OF TEST 
SUBSTANCES, 

Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 

A. W. Maki. 

Journal of the Fisherics Research Board of 
nee Vol. 36, p 411-421, 1979. 6 fig, 7 tab, 31 
ref. 


Descriptors: *Bioassay, *Detergents, *Surfactants, 
*Daphnia, *Minnows, Methodology, Toxicity, 
Trophic level, Metals, Polychlorinated biphenyls, 
Pesticide toxicity, Fecundity, Chlorinated hydro- 
carbon pesticides, Linear alkylate sulfonates, 
Standards, Water chemistry. 


Chronic toxicity values were developed for Daph- 
nia magna with six surfactants and a detergent 
builder, each selected on the basis of previously 
existing chronic fish test data. Predictive correla- 
tions were examined for testing end points between 
21-d Daphnia chronics and I-yr fish chronics to 
provide a short-term alternative chronic test spe- 
cies while developing toxicity data for an interme- 
diate trophic level species. For the detergent mate- 
rials tested, a strong correlation (r=0.98) exists 
between Daphnia and fish no-effect concentra- 
tions. A replacement term, NOEC (no observed 
effeci concentration), is suggested to clarify inter- 
pretive ambiguities associated with the definition 
of the MATC (maximum acceptable toxicant con- 
centration) value. Additional chronic toxicity data 
from the current literature for these two test spe- 
cies and several test substances representing 
metals, polychlorinated biphenyl isomers, and pes- 
ticide formulations were similarly compared. The 
relatively short life cycle and 21-d duration of the 
test, small water volumes, ease in handling, high 
fecundity, and good correlation of 21-d chronic 
data with chronic fish toxicity data make Daphnia 
chronic tests an attractive alternative to the con- 
duct of longer term fish tests. (Deal-EIS) 
W79-07603 


DIELDRIN POLLUTION IN THE RIVER 
HOLME CATCHMENT, YORKSHIRE, 
Manchester Univ. (England). 

For primary bibliographic entry see Field 5C. 
W79-07604 


COMPARISON OF TOXINS IN THREE ISO- 
LATES OF GONYAULAX TAMARENSIS (DIN- 
OPHYCEAE), 

Rhode Island Univ., Kingston. 

M. I. Alam, C, P. Hsu, and Y. Shimizu. 

Journal of Phycology, Vol. 15, p 106-110, 1979. 3 
fig, 1 tab, 19 ref. 


Descriptors: *Toxicity, *Red Tide, *Dinoflagel- 
lates, *Gonyaulax, *Saxtoxin, Fish toxins, Poisons, 
Toxins, Chemical properties, Chemical analysis, 
Massachusetts, Cultures, Bioluminescence, Public 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5A—ldentification Of Pollutants 


health, Falmouth, Orleans, Perch Pond, Mill 
Ponds. 


Toxicity levels and profiles of three isolates of 
Gonyaulax tamarensis grown under the same con- 
ditions were compared. One isolate was collected 
from Ipswich, Massachusetts, during the massive 
red tide of 1972 along the New England coast. The 
other two isolates were obtained from Perch Pond 
(Falmouth, Massachusetts) and Mill Pond (Or- 
leans, Massachusetts) located in the southwest and 
south of Cape Cod, Massachusetts, respectively. 
All the three cultures produced toxins with vari- 
ation in their toxicity levels. Toxin contents were 
highest in the Ipswich isolate, followed in an order 
by Mill Pond and Perch Pond cultures. Morpho- 
logical similarity existed between Ipswich and Mill 
Pond cells, whereas the Perch Pond cells 

an additional ventral pore on the 1’ epithecal plate. 
(Deal-EIS) 

W79-07620 


CHANGES IN PHYTOPLANKTON PHYSIOL- 
OGY AND MORPHOLOGY IN RESPONSE TO 
DISSOLVED NUTRIENTS IN LOUGH NEAGH, 
N. IRELAND, 

Northern Ireland Dept. of Agriculture, Antrim. 
Freshwater Biological Investigation Unit. 

C. E. Gibson, and R. J. Stevens. 

Freshwater Biology, Vol. 9, p 105-109, 1979. 2 fig, 
10 ref. 


Descriptors: *Nutrients, *Metabolism, *Phyto- 
plankton, *Tissue analysis, *Ireland, Cyanophyta, 
Phosphorus, Carbohydrates, rt we, pee Cytologi- 
= studies, Biochemistry, Chemical analysis, Phos- 
phates. 


Cell phosphorus and anthrone-reactive carbohy- 
drate contents were measured over a 6-month 
period in the phytoplankton of Lough Neagh, N. 
Ireland. When all the soluble reactive phosphorus 
had disappeared from the water column, cell phos- 
phorus contents began to decrease, reaching a 
minimum value of 0.4% ash-free dry weight. At 
this time, cell carbohydrate contents greatly in- 
creased and phosphorus sorption assays showed 
rapid uptake of orthophosphate. Following a pre- 
sumed sediment phosphorus release, cell carbohy- 
drate and phosphorus uptake rate decreased great- 
ly and there was a subsequent increase in cell 
phosphorus content to 1.6% ash-free dry weight. 
As the cell phosphorus content declined, blue- 
green algal filaments became progressively shorter. 
On the basis of these responses it is likely that 
phosphorus limitation occurred over a 4-week 
= (Deal-EIS) 
79-07621 


PCBS AND ORGANOCHLORINE INSECTI- 
CIDES IN OYSTERS FROM COASTAL LA- 
GOONS OF THE GULF OF MEXICO, 
MEXICO, 

Universidad Nacional Autonoma de Mexico, 
ee City. Centro de Ciencias del Mar y Limno- 
ogia. 

For primary bibliographic entry see Field 5C. 
W79-07630 


ENVIRONMENTAL DISTURBANCE AND 
LIFE HISTORIES: PRINCIPLES AND EXAM- 
PLES, 

Saskatchewan Univ., Saskatoon. Dept. of Biology. 
For primary bibliographic entry see Field 5C. 
W79-07636 


UPTAKE AND LOSS OF ZINC AND LEAD BY 
MUSSELS (MYTILUS EDULIS) AND RELA- 
TIONSHIPS WITH BODY WEIGHT AND RE- 
PRODUCTIVE CYCLE, 

Australian Atomic Energy Commission Research 
Establishment, Lucas Heights. Environmental Bi- 
ology Section. 

For primary bibliographic entry see Field 5C. 
W79-07646 


SOURCES OF HEAVY METAL CONTAMINA- 
TION IN A RIVER-LAKE SYSTEM, 


Fisheries and Marine Service, Winnipeg (Manito- 
ba). Freshwater Inst. 

T. A. Jackson. 

Environmental Pollution, Vol. 18, p 131-138, 1979. 
3 fig, 1 tab, 13 ref. 


Descriptors: *Heavy metals, *Lakes, Kang 2 sedi- 
ments, *Wabigoon River(Canada), lercury, 
Copper, Zinc, ium, Iron, Path of eee 
Sediment ps | Industrial wastes, Chemical 
wastes, Water chemistry, Chemical analysis. 


Sediments of the Wabigoon River, Ontario, are 
polluted with Hg from an industrial source at 
Dryden. Downstream the river flows first thro 
Clay Lake and then through Ball Lake. Hg, 

Zn, Cd and Fe concentrations in sediments of both 
lakes are correlated with organic C, but Hg con- 
tent per unit concentration of organic C is higher, 
and increases more steeply with organic C, in Clay 
Lake than in Ball lake; in contrast, the Cu, Zn, Cd, 
and Fe concentrations per unit concentration of 
organic C are nearly the same in both lakes. These 
results substantiate the conclusion that the Hg 
originated at a point upstream from the lakes and 
tended to accumulate in Clay Lake on its way 
downstream, whereas the other metals were 
leached into the two lakes from diffuse sources in 
the surrounding terrain. Accumulation of river- 
borne organice pollutants in Clay Lake was also 
demonstrated. Application of the methods em- 
ec to the general problem of recognising and 
locating element anomalies is discussed. (Deal-EIS) 
W79-07649 


BACTERIAL STREAMER GROWTH IN A DIS- 
USED PYRITE MINE, 
University Coll. of North Wales, Bangor. Dept. of 
Biochemistry and Soil Science. 
For primary bibliographic entry see Field 5C. 
W79-07651 


ZINC AND COPPER LEVELS IN BELFAST 
LOUGH, 

Northern Ireland Polytechnic 
School of Life Sciences. 

For primary bibliographic entry see Field 5C. 
W79-07657 


Jordanstown. 


APPLICATION OF A NEW BIOASSAY TO 
SCREEN THE TOXICITY OF POLYCHLORI- 
NATED BIPHENYLS ON BLUE-GREEN 


Institute fuer Wasserforschung G.m.b.H., Dort- 
mund, (Germany, F.R.). 

N. Zullei, and G. Benecke. 

Bulletin of Environmental Contamination and 
Tomeeny, Vol. 20, p 786-792, 1978. 6 fig, 1 tab, 9 
ret. 


Descriptors: *Bioassay, *Polychlorinated biphen- 
yls, *Pesticide toxicity, *Cyanophyta, *Dioxin, 
Algae, Toxicity, Laboratory tests, Analytical tech- 
niques, Chemical analysis, Chlorinated hydrocar- 
bon pesticides, Chlorination, Chromatography. 


A nes bioassay was applied testing the toxicity of 
several PCB’s and _tetrachlorodibenzo-p-dioxin 
against blue-green algae. The motility of the blue- 
green algae, as measured by a photoelectric a is 
used as the criterion of the toxicity. Biphenyls with 
a low degree of chlorination, TCDD, mono-, di-, 
and trichlorobiphenyls, inhibited the motility of 
Phormidium spec., while roy chlorinated bi- 
phenyls had no effect. (Deal-EIS) 

W79-07658 


INDUCTION OF BENZO (A) PYRENE MON- 
OOXYGENASE IN FISH AND THE SALMO- 
NELLA TEST AS A TOOL FOR DETECTING 
MUTAGENIC/CARCINOGENIC | XENOBIO- 
TICS IN THE AQUATIC ENVIRONMENT, 
Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Lab. for Marine Molecular Biology. 

For primary bibliographic entry see Field 5C. 
W79-07669 





CHEMOSENSORY INDUCED BRADYCARDIA 
IN THE 7%, CRAB, PUGETTIA PRODUCTA 


(RANDALL 
California Univ, Santa Barbara. Dept. of Biologi- 
Son pelaary bibliographic entry see Field SC. 

or jographic entry see Fie! 
W79-0767 73 


IN VIVO EFFECT ON ATPASE IN CERTAIN 
TISSUES OF LABEO ROHITA AND SACCO. 
FOSSILIS, FOLLOWIN 


BRANCHUS FO. IG CHRON. 
IC CHLORDANE INTOXICATION > 
D. A. V. Coll., Muzaffarnagar (India). Pollution 
Relevant Research Lab. 
For primary bibliographic entry see Field 5C. 
W79-07674 


DETECTION OF NAPHTHALENE BY THE 
BLUE CRAB, CALLINECTES SAPIDUS, 
National Marine Fisheries Service, Highlands, NJ, 
Seniy Hook Sport oe Marine Lab. 

W. H. Pearson, and B. L. 
Estuaries, Vol. 2, No. 1, "p 63.64, 1979. 1 tab, 7 ref. 


Descriptors: *Animal behavior, *Crabs, *Chemor- 
eceptors, *Naphthalene, ‘*Callinectes, Organic 
compounds, Animal ee Crustaceans, Aro- 
matic com — oxicity, Pollutant identifica- 
tion, Oil, Ol: spills. 


Increases in the antennular flicking rate indicated 
that blue crabs, Callinectes sapidus, detected the 
petroleum hydrocarbon naphthalene. A low inci- 
dence of aggressive displays but no food searching 
or gathering followed naphthalene detection. The 
results suggest that the chemosensory abilities of 
decapod crustaceans cover a broader ran, ne of sub- 
stances than previously supposed. (Deal-EIS) 
W79-07676 


INTERTIDAL ECOLOGY OF THE SEA SHORE 
NEAR TARAPUR ATOMIC POWER STATION, 
Bhabha Atomic Research Centre, Bombay (India). 
Health Physics Div. : 
For primary bibliographic entry see Field 5C. 


A PORTABLE SUCTION DREDGE FOR 
QUANTITATIVE SAMPLING IN DIFFICULT 
SUBSTRA’ 


TES, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. 
I. M. Brook. 
Estuaries, Vol. 2, No. 1, p 53-56, 1979. 3 fig, 15 ref. 


Descriptors: *Sampling, *Research equipment, 
*Bottom sampling, Sediments, On-site data collec- 
tions, Dredging, Bottom sediments, Grasses, 
Benthic flora, Benthic fauna. 


A lightweight, portable suction dredge has been 
used for five bottom types which usually present 
problems to ‘benthic investigators. Water depth 
ranged’'from 0.25m to 5m. By use of a 0.25m?2 
Preece or using the suction end as a ah with 
ie depth of penetration limited by a collar, = 
tative samples were taken in coarse sand, fine 
flocculent mud, dense turtle grass (Thalassia ‘testu- 
dinum), ‘sparse turtle grass over coralline rubble 
(Porites sp.) and carbonate rock with an overlay of 
shell rubble: The samples consisted of the material 
retained by a collecting bag attached to the suction 
dredge. None of the commonly used benthic sam- 
pling devices could obtain samples at all stations. 
(Deal-EIS) 
W79-07678 


A MATHEMATICAL MODEL FOR THE 
UPTAKE OF HEAVY METALS IN BENTHIC 
ALGAE, 
Central Inst. 
(Norway). 
For primary bibliographic entry see Field 5C. 
W79-07680 


for Industrial Research, Oslo 


DISTRIBUTION OF MIREX IN AN EXPERI 
MENTAL ESTUARINE ECOSYSTEM, 


Scotia). M 
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Environmental Research Lab., Gulf B: 


1 R 9 reeze, FL. 
PS ered bibliographic entry see Field 5C. 


SOME ECOLOGI THE 
VENPET - VENOIL COLLISION, 
tt of Industries, Sea Point (South 


NOLO; en! see Fi . 


FACTORS INFLUENCING PH IN LAKE 


WA’ 
§wedish Water and Air Pollution Research Lab., 
Goteborg (Sweden). 

Brosset 


Cc. 4 
Water, Air and Soil Pollution, Vol. 11, No. 1, p 57- 
(2, 1979. 2 fig, 3 tab, 1 ref. 


Descriptors: *Acidic water, *Lakes, *Humic acids, 

‘Hydrogen ion concentration, Humus, Acids, Or- 

ic matter, Chemical analysis, Water chemistry, 

brn acids, Acid-base equilibrium, Analytical 
ues. 


Using an improved titration technique, Lee and 
Brosset have established the presence in a number 
of lake waters of an acid with (k sub a)=0.0003. It 
is shown that higher concentrations of this acid, 
which seems to correspond to a functional group 
of humus, may under certain conditions drastically 
contribute to the lowering of pH of lake water. In 
lake water containing no humic acid or humic acid 
in the concentration 0.0001 equiv/l to the minus 
first power, pH reduction has been calculated as a 
function of eae acid deposition. It was found 
that the ability of lake water to withstand a de- 
crease in pH can be drastically reduced by the 

of higher concentrations of humic acid. 

a768) 


DISTRIBUTION AND FRACTIONATION OF 
ARSENIC IN SELECTED FRESH WATER 
LAKE SED. 

Saskatchewan Univ., Saskatoon. Dept. of Soil Sci- 


ence. 

P.M. Huang, and W. K. Liaw. 

Internationale Revue den Gesamten Hydrobiolo- 
oie Vol. 63, No. 4, p 533-543, 1978. 2 fig, 5 tab, 23 


Descriptors: *Sediments, *Lakes, *Lake sediments, 
*Arsenic, *Apatite, Colloids, Carbonates, Organic 
matter, Silicates, Particle size, Agricultural runoff, 
Erosion, Food chains, Water chemistry. 


The distribution and nature of the As-bearing com- 
its of the sediments of selected fresh water 
in Saskatchewan, Canada, were studied. The 

total As contents ranged from 2.7 to 13.2 ppm As 

and were found to be present in both colloidal and 
non-colloidal fractions of the lake sediments. The 
proportion of the As bound to carbonates, organic 

matter and sesquioxides accounted for 12 to 74% 

of the total As of the sediments. The remaining As 

was tly associated with apatite and sili- 
cates. The data indicate that the bulk of As in the 
lake sediments resides in sequioxidic components 
and apatite. The release of As from the lake sedi- 
ments would thus be affected by the stability of 
these As-bearing components in a series of particle 
size fractions. Furthermore, based on information 
on the geographical distribution of As in the lake 
sediments, land erosion and agricultural runoff 
appear to be contributing significantly to the As 
concentration in lake sediments. It is thus suggest- 
ed that close attention should be paid to land 

Management and soil conservation to prevent fur- 

enrichment of As in lake sediments and to 


curtail the su uent As contamination of the 
food chain. (Deal-EIS) 
W79-07689 


UPTAKE FROM SEAWATER AND CLEAR- 
ANCE OF P,P’-DDT BY MARINE PLANK- 
TONIC CRUSTACEA, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


For primary bibliographic entry see Field 5C. 
7907690 lions we 


NUTRIENT BUDGET ANALYSIS FOR REND 
LAKE IN ILLINOIS, 

= State Water Survey, Peoria. Water Quality, 

tion. 

V. Kothandaraman, and R. L. Evans. 

Journal of the Environmental Engineering Divi- 
sion, American Society of Civil Engineers, Vol. 
105, No. EE3, Proceedings Paper 14616, p 
556, June 1979, 3 fig, 4 tab, 11 ref, 1 append. 


Descriptors: *Nutrients, *Lakes, *Streams, *IIli- 
nois, Algae, Streamflow, Water pollution, Water 
pollution sources, Sediments, Turbidity, Suspended 
solids, Phosphorus, Nitrates, Sodium, Potassium, 
Sampling, On-site investigations, Data processing, 
*Rend Lake(IL). 


A new method for computing a ped average 
nutrient loads transported to the Rend Lake in 
southern Illinois by its tributaries was presented. 
The procedure was adopted from the Geological 
Survey’s flow-duration curve method developed 
for determining the long-term average sediment 
loads transported by streams. The nitrogen and 
hosphorus loads exerted on Rend Lake were 
ound to be excessive. The lake is of recent origin, 
and, despite the excessive nutrients input, algal 
counts in the lake are not of bloom proportion. 
Controlling phosphorus at the point sources will be 
a major step in arresting the accelerated aging of 
the lake. (Sims-ISWS) 
W79-07748 


REMOVING HYDROGEN SULFIDE WITH 
HYDROGEN PEROXIDE, 
National Water Well Association, Wothington, 


OH. 
For primary bibliographic entry see Field 5F. 
W79-07762 


INVESTIGATION OF THE ORION RESEARCH 
AMMONIA MONITOR, 

Environmental Monitoring and Support Lab., Cin- 
cinnati, OH. Instrumentation Development 
Branch. 

For primary bibliographic entry see Field 7B. 
W79-07776 


AN INDEX OF REFRACTORY ORGANICS, 
Connecticut Univ., Storrs. Dept. of Civil Engi- 
neering. 

T. B. Helf ott, F. L. Hart, and R. G. Bedard. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 438, 
Price codes: A07 in paper copy, AO1 in microfiche. 
Report EPA-600/2-77-174, 1977. 131 p, 2 fig, 13 
tab, 49 ref, 4 append. 


Descriptors: *Refractivity, *Organic compounds, 
*Persistence, *Evaluation, *Industrial wastes, Bio- 
degradation, Inhibitors, Waste water treatment, 
Biochemical oxygen demand, Activated sludge. 


Laboratory techniques for, and interpretations of, a 
Refractory Index were developed to quantitatively 
assess the persistency of refractory organics. The 
Refractory Index is then used to evaluate 38 indus- 
trial, natural and combined organics. Index values 
close to 1.0 characterize readily biodegradation; 
index values close to 0 indicate refractory organ- 
ics; negative index values indicate inhibitors. The 
index value coefficient of variation is 13%. A 
Biological Inhibition Value was developed and 
used to quantitatively assess those organics found 
to interfere with biochemical tests used. In some 
cases, confirmation of the Refractory Index inter- 
pretation was performed using a model activated 
sludge unit and by specific analysis. Correlations 
between oxygen demand tests and organic Fania 
eters (total organic carbon) are presented. Sugges- 
tions for required pretreatments of industrial waste 
waters before allowing discharge into municipal 
sewage treatment plants are included as an applica- 
tion of the Refractory Index criterion. (Small- 
FRC) 

W79-07784 


A REVISION OF EXISTING REGULATIONS 
OF THE NATIONAL POLLUTANT DIS- 
CHARGE ELIMINATION SYSTEM, 

Environmental Protection Agency, Washington, 


Dc. 
For primary bibliographic entry see Field 6E. 
W79-07883 


CONSERVATION DISTRICTS AND 208 
ALITY _MANAGEMENT-NON- 


SESSMENT, SELECTION OF BEST MANAGE: 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

Genera! Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 2E. 
W79-07889 


DEVELOPMENT OF MINI-COMPUTER PRO- 
GRAMMING TO AID IN INTERPRETATION 
OF MASS SPECTRAL DATA, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

R. S. Scalan. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
ry gh to Contract AA550-CT6-17, to the Bureau 
of Land Management, p 13-1 - 13-68, 1979. 1 tab, 1 
ref, 2 append. CC550-CT6-17. 


Descriptors: *Texas, *Oil pollution, *Analytical 
techniques, *Pollutant identification, Baseline stud- 
ies, Water pollution effects, Resources develop- 
ment, Environmental effects, *Outer Continental 
Shelf, Petroleum hydrocarbons, South Texas 
Outer Continental Shelf(STOCS). 


A part of the integrated STOCS baseline study is 
the measurement and characterization of higher 
molecular weight hydrocarbons by the analytical 
techniques of combined gas chromatography and 
mass spectrometry. The combined analysis in- 
volves the use of a digital data acquisition and data 
synthesis system having a ‘library’ of mass spectra 
with which unknown mass spectra may be com- 
pared to assist in identification. The total system in 
use at this laboratory is a DuPont Model 21-491 
GC-Mass Spectrometer (GC/MS) with a DuPont 
Model 21-094B data acquisition system. The li- 
brary associated with this system contains 7054 
mass spectra. (Sinha-OEIS) 

W79-07924 


DEVELOPMENT OF A CHELATING/CO-PRE- 
CIPITATION PROCEDURE FOR MATRIX- 
FREE ANALYSIS OF VARIOUS METALS IN 
ORGANISMS FROM THE SOUTH TEXAS OCS 
BY ATOMIC ABSORPTION SPECTROPHOTO- 
METRY, 

Texas A and M Univ., College Station. Dept. of 
Oceanography. 

B. J. Presley, and P. N. Boothe. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
pry pee to Contract AA550-CT6-17, to the Bureau 
of id Management, p 14-1 - 14-29, 1979. 9 fig, 6 
tab, 5 ref. CC550-CT6-17. 


Descriptors: *Texas, *Spectrophotometry, 
*Metals, *Pollutant identification, Water pollution 
effects, Environmental effects, Heavy metals, Base- 
line studies, Cadmium, Nickel, Lead, *Outer Con- 
tinental Shelf, Petroleum hydrocarbons, South 
Texas Outer Continental Shelf(STOCS). 


A procedure is described using ammonium pyrroli- 
dine dithiocarbamate (APDC) for the co-precipita- 
tion and preconcentration of trace metals in orga- 





Group 5A—lIdentification Of Pollutants 


nism digests for subsequent determination using 
flameless atomic absorption spectrophotometry 
(AAS). The MLR coprex procedure described 
provides greatly increased sensitivity at the ex- 
ne of increased variability. Therefore, it is a 
ighly sensitive but semi-quantitative procedure 
for the study of certain trace metals in biological 
tissues. The method best measures Pb in all sample 
types, Ni in gill and Cd in liver tissues; and it is 
least effective in estimating Ni levels in muscle and 
liver. Application of the procedure to STOCS 
samples with previously undetectable metal levels 
generally confirms the low levels of Cd and Ni 
reported and indicates that Pb levels in these sam- 
ples are only slightly below the detection limit. 
(Sinha-OEIS) 
W79-07925 


ENVIRONMENTAL STUDIES, SOUTH TEXAS 
OUTER CONTINENTAL SHELF, BIOLOGY 
AND CHEMISTRY. VOLUME III - APPENDI- 
CES A-F. 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 5C. 
W79-07927 


ENVIRONMENTAL STUDIES, SOUTH TEXAS 
OUTER CONTINENTAL SHELF, BIOLOGY 
AND CHEMISTRY. VOLUME IV - APPENDI- 
CES G -I, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 5C. 
W79-07928 


ENVIRONMENTAL STUDIES, SOUTH TEXAS 
OUTER CONTINENTAL SHELF, BIOLOGY 
AND CHEMISTRY. VOLUME V - APPENDI- 


Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 5C. 
W79-07929 


ENVIRONMENTAL STUDIES, SOUTH TEXAS 
OUTER CONTINENTAL SHELF, BIOLOGY 
AND CHEMISTRY. VOLUME VI - APPENDI- 
CES N -S, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 5C. 
W79-07930 


AUTOMATED DETERMINATION OF TIN IN 
WATER, 

Geological Survey, Denver, CO. Water Resources 
Div. 

G. Pyen, and M. Fishman. 

Atomic Absorption Newsletter, Vol. 18, No. 1, 
34-36, January-February 1979. 1 fig, 4 tab, 3 ref. 


Descriptors: *Water analysis, *Bottom sediments, 
*Trace elements, *Chemical analysis, *Analytical 
techniques, Laboratory tests, *Atomic absorption 
spectrometer, *Tin, Sample preparation. 


An automated laboratory flow-through procedure 
was developed to determine tin in water and 
streambed materials. Sample solutions for stream- 
bed materials are obtained by a standard U.S. 
Geological Survey extraction procedure. The in- 
terferences from most trace elements are eliminat- 
ed by addition of EDTA. Sodium borohydride is 
added to the sample stream to form tin hydride 
which is then stripped from the solution with the 
aid of nitrogen and decomposed at 850C in a tube 
furnace that is in the optical path of an atomic 
absorption spectrometer. Twenty samples per hour 
can be analyzed. The detection limits are 1 micro- 
gram/L and 0.1 microgram/g for water samples 
and streambed materials, respectively. (Woodard- 


USGS) 
W79-07950 


ARSENIC CONTAMINATION 
WATER IN THE MARITIMES, 


OF GROUND 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 





ent of the Revicoument Ottawa (Ontar- 
~g 1 hecssally. Research Di 


In: Siydaclony” Research Division, Annual Prog- 

ress Reports and Short Notes, 1977-78. p 83-89, 

1979. 3 tab, 2 ref. Environment Canada Inland 

been Directorate, Ottawa, Report Series No. 64. 
77-2. 


Descriptors: *Arsenic compounds, *Water pollu- 
tion, *Groundwater, *Sampling, *Laboratory tests, 
Analytical techniques, Spectroscopy, Well data, 
Well casings, Iron, Manganese, inity, Sul- 
fates, Silica, Chlorides, Fluorides, Carbon, Organic 
compounds, Lead, Copper, Zinc, Nickel, Cadmi- 
um, Potassium, Strontium, Sodium, Nova 
Scotia(Canada), New Brunswick(Canada). 


Three wells in Nova Scotia were sampled at the 
well head for major ion and trace element analysis; 
cation analysis; sulfate, chloride, silica, alkalinity 
and fluoride determinations; and organic carbon 
analysis. Atomic absorption spectroscopy was used 
to analyze As, Fe, Mn, Cu, Pb, Zn, Co, Ni, Cd, Ca, 
Mg, K, and Sr; sodium was analyzed by flame 
emmission. Manual arsine generation with sodium 
borohydride was used to analyze arsenic. It was 
found that the sampling methodology and pumping 
generation affected the concentrations of arsenic 
iron, and manganese in each well, and that in large 
diameter deep wells, a peristaltic pump was unsa- 
tisfactory for providing representative samples of 
arsenic, iron and manganese levels due to its inabil- 
ity to flush adequately the casing contaminants 
from the well. Concentrations of Cu, Pb, Zn, Co, 
and Ni were less than 5 micrograms/L, and Cd 
concentration was less than 1 microgram/L. Data 
obtained from Harvey, Waverley and Miller Lake 
samples indicate that most arsenic at Waverley is in 
the As3t state, and most of the inorganic arsenic at 
Harvey and Miller Lake is as AsSt in the form of 
H2As04- or HAs042-. (Davison-IPA) 

W79-07960 


MICROBIOLOGICAL STUDIES, 
Maryland Univ., College Park. Dept. of Microbi- 


et 

R. R. Colwell, and M. R. Belas. 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
9-14, 5 fig, 1 tab, 5 ref. 


Descriptors: *Microorganisms, *Aquatic bacteria, 
*Coliforms, *Water pollution sources, *Potomac 
River, Analytical techniques, Data collections, 
Sampling, Monitoring, Water quality, Interstate 
Commission on the Potomac River Basin. 


Data on the microbiology of the Potomac River 
were gathered from the Interstate Commission on 
the Potomac River Basin (ICPRB) for the years 
1960 through 1975, and from the U. S. Army 

Corps of Engineers for the years 1950 hisess 
1975 for statistical analysis to determine whether a 
decline in water quality has occurred as measured 
by microbiological indices. These data were en- 
tered and stored in the University of Maryland 
UNIVAC 1108 computer where multivariate anal- 
ysis of variance (MANOVA), regression, and cor- 
relation coefficient tests were conducted at the five 
percent level of significance on the total data set 
and on selected subsets of the larger data file. 
Significant differences were observed in the down- 
stream total coliform counts which most likely 
come from point source pollution entering the 
River during its down stream flow. Large in- 
creases in bacterial numbers were observed at Wil- 
liamsport, Maryland, as the flow moved down- 
stream. No detectable year to year change in water 
quality downstream was observed. Differences in 
yearly grand means of the total coliform counts 
could be distinguished with a significant increase in 
bacterial numbers for 1968. Because ICPRB data 
were limited no conclusions could be made regard- 
ing improvement or decline in water quality based 
on microbiological parameters. From the U. S. 
Army Corps of Engineers data, a general trend 
was noted toward increasing number of coliform 


24 


bacteria at Great Falls during the 1950 to 1977 
period. It is concluded that water quality is de- 
creasing in the Potomac and that measuring and 
sampling techniques are inadequate for detecting 
an ‘63 changes. (Davison-IPA) 


PHYTOPLANKTON, 

Environmental Monitoring and Support Lab., Cin- 
cinnati, OH. 

C. I. Weber, W. T. Mason, and V. J. Rasin. 
Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2, 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Bing Mary. 
land, Flynn, K. C. and Mason, W. .» 1978. p 
15-24, 10 fig, 3 tab, 19 ref. 


Descriptors: *Phytoplankton, *Data collections, 
*Data storage and retrieval, *Potomac River, Ev- 
trophication, Nutrients, Sampling, Analytical tech- 
niques, Zooplankton, Water pollution sources, 
Water pollution, Water quality. 


Systematic sampling of the phytoplankton was car- 
ried out at four stations in the Potomac River 
Basin by the National Water Quality Network 
from 1958 through 1967. Samples collected on 
about the first and 15th of each month had volume 
of 3.6 liters, and were preserved with 36 mg/liter 
MERTHIOLATE (Copyright). Three types of 
analyses were performed on each sample at wes 
central laboratory in Cincinnati: (1) 

Rafter phytoplankton count, (2) a diatom ab 
count, and G)a zooplankton count. The basic data 
on the species and abundance of the plankton are 
currently stored in the files of the Aquatic Biology 
section, Environmental Monitoring and Support 
Laboratory, EPA, Cincinnati, Ohio, and the sum- 
mary data were coded, machined and entered on 
line into the Storet system. The total annual mean 
phytoplankton counts increased with distance 
downstream from Williamsport, the uppermost sta- 
tion on the river. This indicated favorable growth 
conditions, such as higher concentrations of dis- 
solved nutrients. The percentage of the total 
counts exceeding 10,000 units/ml was 2% at Wil- 
liamsport, 18% at Great Falls, and 37% at Wash- 
ington. The lower Potomac would be considered 
highly eutrophic on the basis of total counts. The 
diversity of the phytoplankton measured as num- 
bers of genera, increased with distance down- 
stream from Williamsport. The dominant genera, 
increased with distance downstream from William- 
sport. The dominant ge mera indicated significant 
levels of nutrient enrichment. The plankton genera 
in the Potomac River are tabulated. It is concluded 
that the total counts and taxonomic composition of 
the River are characteristic of surface waters with 
high concentrations nutrients occurring in waste 
treatment plant effluents. (Davison-IPA) 
W79-07964 


ROOTED AQUATIC PLANTS, 

Environmental Protection Agency, Washington, 
DC. Office of Water and Hazardous Materials. 
L. Keup, and D. B. Hicks. 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary. 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
25-28, 1 fig, 3 tab, 4 ref. 


Descriptors: *Rooted aquatic plants, *Nutrients, 
*Nitrogen, *Phosphorus, Eutrophication, Sam- 
pling, Standing crop, Potomac River, Monocacy 
River, Antietam Creek, Conococheague River, 
South Branch Potomac River, Cacapon River, 
Shenandoah River. 


A study was conducted of the aquatic plants in the 
upper Potomac River Basin by the EPA Division 
of Field Investigations to estimate the quantity of 
phosphorus (P) and organic nitrogen (N) accumu- 
lated in rooted plant growth, and to assess the 
significance of those stored nutrients on the nutti- 
ent budget of the River Basin. The study area 
extended 220 miles upstream from Great Falls to 
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the confluence of the Savage River, and included 
the cana gs kate onocacy River, Antie- 
tam Creek, ococheague Creek, South Branch 
Potomac River, Cacapon River, and Shenandoah 
River. Study results are rted as estimated tons 
of plants containing P and N in terms of pounds for 
the upper Potomac River, Antietam Creek, and 
Conococheague Creek. The Monocacy, South 
Branch Potomac, Shenandoah, and Cacapon 
Rivers did not contain sufficient growths of aquat- 
ic plants from which standing crop estimates could 
be made. It is concluded that the rooted aquatic 
plants in the upper Potomac basin are not a signifi- 
cant factor in the nutrient budget of the lower 
Potomac River, because the quantities of P and N 
contained are equivalent to about 40% of the P 
and N in the waste waters discharged to the roy 
Potomac River in a single day. (Davison-IPA) 
W79-07965 


BIOLOGICAL INDICES IN WATER QUALITY 
ASSESSMENT. 


, 

Versar, Inc., Springfield, VA. 

J. R. Freed, and M. W. Slimat. 

Interstate Commission on the Potomac River 
Basin, Rockville, Md. Technical Publication 78-2. 
In: The Freshwater Potomac, — Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, ae Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
16-79, 16 ref. 


Descriptors: *Bioindicators, *Water pollution ef- 
fects, *Water quality, *Chemical analysis, Water 
analsis, Ecology, Ecosystems, Evaluation, Indica- 
tors, Pollutant identification, Federal Water Pollu- 
tion Control Act Amendments of 1972, Mattawo- 
man Creek(Maryland). 


The settlement of litigation between environmental 
groups and the EPA over whether the assessment 
of water quality should include biological indices 
as well as chemical indices required the EPA to 
develop knowledge on biological means to meas- 
ure water quality. Advantages of biological assess- 
ment methods include: (1) they complement the 
more frequently used chemical methods; (2) they 
measure the response of the biotic community; (3) 
they measure the results of pollution, and therefore 
are more indicative of the consequences of pollu- 
tion; and (4) because the biotic community repre- 
sents ‘the results of a summation of the prevailing 
conditions,’ the effects of intermittent or single 
discharges of pollution can be measured. Various 
biological indices for assessing water quality are 
examined. When a study must be confined to a 
synoptic component of the condition of the whole 
ecosystem, it is felt that benthic invertebrates are 
most likely to be the most useful group to be 
studied. The saprobien system recognizes three 
major zones indicative of organic pollution. The 
indicator organism approach, a derivative of the 
saprobiensystem, uses organisms classified accord- 
ing to their ability to tolerate organic pollution. 
Reference station methods compare the character- 
istcs of clean water habitats with polluted habitats. 
Diversity indices, some of the most widely used 
tools, characterize communities by the number of 
species present. An example of the use of biologi- 
cal indices to assess long-term water quality after 
an oil spill in a tributary of the Potomac River is 
iven. (Davison-IPA) 
79-07973 


EFFLUENT TOXICITY TESTING, 
- _anamaaee Protection Agency, Wheeling, 


H. R. Preston. 

Interstate Commission on the Potomac River 
Basin, Rockville, Md. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
84-89, 2 fig, 1 tab, 4 ref. 


Descriptors: *Pollutant identification, *Effluents, 
‘Toxicity, *Water pollution, *Industrial wastes, 
*Municipal wastes, Analytical techniques, Water 
analysis, Water quality, Technology, Equipment, 
Minnows, Liquid wastes, Construction materials, 
Laboratory tests. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The basic needs and requirements for conductin 
valid toxicity tests on municipal and industrial ef- 
fluents are discussed. A mobile laboratory devel- 
oped by the aquatic biologists of EPA Region III 
is capable of performing static and continuous flow 
toxicity tests near effluent discharge points. The 
mobile laboratory is designed to meet the specifica- 
tions required by accepted methodology as identi- 
fied in ‘Methods for Acute Toxicity Tests with 
Fish, Macroinvertebrates and Amphibians,’ EPA- 
660/3-75-009, April 1975. Effluent, pumped to the 
laboratory, is proportionally mixed with the re- 
ceiving water and delivered to test containers. 
Toxicity tests are conducted on different effluent 
concentrations for a standard 96-hour period; each 
exposure and controls are tested in duplicate. The 
fathead minnow is used as the test organism, be- 
cause it is indigenous to most of the U.S., is easy to 
maintain and reproduce in the laboratory, and is 
commercially available. Testing requirements, con- 
struction materials, and equipment are discussed. 
The testing procedure is described. The results of 
toxicity tests conducted on 11 different discharges 
from five industrial types show all but two pro- 
duced some level of measurable acute toxicity. 
Schematic diagrams illustrate the laboratory floor 
lan and the laboratory interior. (Davison-IPA) 
79-07974 


BIOMONITORING OF PULP AND PAPER EF- 
FLUENTS, 


Institute of Paper Chemistry, Appleton, WI. 
E. F. Zanella, G. Katz, and G. rece 

In: The Freshwater Potomac, parr Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, ne Park, Mary- 
land, Flynn, K. C..and Mason, W. T., Eds., 1978. p 
137-142, 2 fig, 2 tab. 


Descriptors: *Pollution abatement, *Water quality, 
*Bioindicators, *Aquatic invertebrates, *Municipal 
wastes, *Industrial wastes, *Pulp wastes, Water 
wality control, North Branch Potomac 
iver(Maryland), Luke(Maryland), Westvaco Cor- 
= Biochemical oxygen demand, Suspended 
solids. 


The biological water quality investigation of efflu- 
ent from the Westvaco Corporation mill in Luke, 
Maryland, relies on the distribution and communi- 
ty structure parameters of resident macroinverte- 
brates of the North Branch Potomac River to 
indicate changes in water quality. Data were col- 
lected from 12 mainstream stations and three tribu- 
tary stations over 18 years from 1959 to 1976. A 
regional waste treatment facility constructed by 
the Upper Potomac River Commission (UPRC) 
1960 treats mill effluents and municipal wastes 
from three towns. Until recently the mill dis- 
charges included wastes treated by the UPRC 
facility and unsegregated process streams and dis- 
charges which went directly from the mill to the 
river. The main waste stream components of 
BODS and total suspended solids (TSS) for direct 
mill discharges, UPRC treatment plant discharges, 
and total discharges to the river are tabulated for 
the years of the monitoring program. Major reduc- 
tions have occurred in the most recent five-year 
period, coinciding with the steady improvement in 
the macroinvertebrate community in the North 
Branch Potomac River. Immediately upstream 
from the mill site North Branch water quality is 
still in extremely poor condition. Water quality 
rapidly improves from the mill to mile 45, and for 
the last 20 miles of this study the biological com- 
munities indicate good to excellent water quality. 
Faunal distribution has increased 44% in the criti- 
cal zone between mile -1.8 to mile 29 since the 
1959 base line survey. (Davison-IPA) 

W79-07983 


WATER QUALITY EFFORTS BY CHEMICAL 
INDUSTRIES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

A. C. Hendricks. 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 


Sources Of Pollution—Group 5B 


land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
143-146, 1 fig, 4 tab, 8 ref. 


Descriptors: *Pollution abatement, *Industrial 
wastes, *Chemical wastes, *Water quality control, 
Water pollution treatment, Pollutant identification, 
Water pollution sources, Potomac River basin, 
Avtex Fiber Plant(Front Royal VA). 


The major chemical industries in the Potomac 
River basin have installed extensive treatment 
facilities to improve quality of their effluents. One 
plant, the Avtex Fiber Plant at Front Royal, Vir- 
ginia, installed waste treatment facilities with pri- 
mary and secondary treatments at the plant in 
1974. The previous owner of the plant, FMC, 
initiated a bottom fauna and fish bioassay program 
in 1972 which is being continued by Avtex. The 
data from those programs indicates a reduction in 
effluent toxicity, particularly after the installation 
of the secondary treatment facility. Chemical pa- 
rameters Avtex is required to monitor by the state 
of Virginia include: BODS, zinc and total suspend- 
ed solids. Over the past 10 years the water quality 
in the Potomac River basin has improved. It is 
concluded that the improvement appears to be due 
to the water quality enhancement efforts of the 
industries and municipalities of the basin. (Davi- 
son-IPA) 

W79-07984 


THE DISTRIBUTION OF TRACE METALS IN 
THE WILDERNESS LAKES, 

National Physical Research Lab., Pretoria (South 
Africa). Applied Spectroscopy Div. 

R. J. Watling. 

Water S. A., Vol. 5, No. 1, p 1-13, January 1979. 9 
fig, 5 tab, 17 ref. 


Descriptors: *Water analysis, *Sediments, *Cores, 
*Sampling, *Metals, *Copper, Lead, Zinc, Iron, 
Manganese, Cobalt, Cadmium, Nickel, Mercury, 
Sodium, Potassium, Calcium, Strontium, Alumi- 
num, Chromium, Water pollution sources, Trace 
metals, Wilderness Lakes(South Africa). 


Surface water, sediment, and sediment core sam- 
ples were taken in the Wilderness Lakes area on 
the coast between Cape Town and Port Elizabeth, 
South Africa, to provide information on the trace 
metals present in the lakes, and to establish trends 
in metal build-up. Concentrations of the following 
nine trace metals found in the surface waters are 
tabulated: Cu, Pb, Zn, Fe, Mn, Co, Ni, Cd, and 
Hg. Generally little overall variation for Cu, Pb, 
Zn, Ni, Co, and Cd was found. The relatively high 
levels of lead found near the northern and eastern 
ends of Swartulei Lake near the town of Sedge- 
field are a possible result of urban pollution. Re- 
sults for metal concentrations in the Wilderness 
Lakes sediments are tabulated for: Cu, Pb, Zn, Fe, 
Mn, Co, Ni, Cd, Na, K, Ca, Mg, Sr, Al, and Cr. 
Copper level in the sediments was low, but occa- 
sional isolated anomalies occur, such as that at the 
eastern end of Langvlei Lake which was attributed 
to pollution from adjacent road work. Lead and 
zinc distribution was elevated but uniform, and 
also associated with the road work in the upper 
reaches of the lagoon. Core sediment samples were 
analyzed statistically to obtain interelemental rela- 
tionships. In addition to confirming the results 
obtained for the surface sediment samples, evi- 
dence of pollution from motor fuel was noted in 
the marked increase of lead in the top centimeters 
of some cores. Only cores from Sedgefield, Island 
Lake Yacht Club, and Island Lake Holiday Camp 
showed evidence of pollution by man. Correlation 
frequency diagrams indicate the area is relatively 
free of pollution with respect to metals. (Davison- 


IPA) 
W79-07994 
5B. Sources Of Pollution 


REPORT ON TOXIC/HAZARDOUS ORGANIC 
COMPOUNDS IN THE WABASH RIVER 
BASIN, 

Environmental Protection Agency, Chicago, IL. 
Central District Office. 

D. H. Stoltenberg. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


Available from the National Technical Information 
Service, Sprin field, VA 22161 as PB-272 548, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. EPA-905/3-77-001, July 1977. 112 p, 3 
fig, 16 tab, 16 ref, 5 append. 


Descriptors: *Waste pollution sources, *Hazards, 
*Poisons, *Toxicity, *Organic loading, *Organic 
wastes, Municipal wastes, Industrial wastes, 
Sludge, Sediments, Rivers, Streams, Water supply, 
Wabash River Basin. 


All available ambient and point source organics 
data on the Wabash River Basin are gathered from 
previous studies, condensed, and presented. Infor- 
mation from the EPA, Indiana State Board of 
Health, and Illinois EPA includes industrial and 
municipal point source data, ambient river and 
stream data, fish data, carbon filter data, sludge 
and sediment data, and public water supply data. 
Major and minor municipal, industrial, eral 
known or potential dischargers of toxic/hazardous 
organics are listed. For each compound from each 
source data are presented in terms of micrograms/ 
1 and 1b/da. All 304 sources were analyzed for 
about 78 compounds. These compounds are ranked 
in decreasing order of magnitude from the sources 
tested. Eleven conclusions/recommendations re- 
sulting from this Phase I investigation are present- 
ed. Excerpts from previous reports are provided in 
the yea Devnon IPAS 

W79-07511 


BUOYANT JET DISCHARGE INTO FINITE 
AMBIENT WATERS, 

Indian Inst. of Tech., Madras. Ocean Engineering 
Centre. 

I. V. Muralikrishna, and K. V. N. Sarma. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HYS, Pro- 
ceedings Paper 14586, p 517-532, May 1979. 20 fig, 
2 tab, 6 ref, 2 append. 


Descriptors: *Heated water, *Thermal pollution, 
*Dispersion, *Jets, Discharge(Water), Cooling 
water, Powerplants, Buoyancy, Density, Entrain- 
ment, Mixing, Heat, Temperature, Water tempera- 
ture, Distribution patterns, Laboratory tests, Cor- 
relation analysis. 


The paper presented the results of an experimental 
study regarding the effect of the lateral dimension 
of the receiving water on the spreading, mixing, 
and temperature decay of a horizontal buoyant 
surface jet. The widths of the ambient water in the 
experiments were 240, 120, 90, and 60 times the 
diameter of the jet nozzle. Based on the experimen- 
tal data, correlations were carried out, and empiri- 
cal equations for prediction of jet width, thickness 
in vertical direction, and longitudinal temperature 
decay were obtained. The available data of earlier 
investigators were included to obtain generalized 
equations for the spreading and temperature decay. 
Similarity of temperature profiles in the lateral and 
vertical directions was observed. The longitudinal 
temperature decay was found to vary inversely 
with distance in the flow direction and 1/4th 
power of the densimetric Froude number. (Sims- 
ISWS) 

W79-07532 


IDENTIFICATION OF SUSPENDED SEDI- 
MENT SOURCES BY MEANS OF MAGNETIC 
MEASUREMENTS: SOME PRELIMINARY RE- 
s ; 

Liverpool Univ. (England). Eo of Geography. 
F. Oldfield, T. A. Rummery, R. Thompson, and D. 
E. Walling. 

Water Resources Research, Vol. 15, No. 2, p 211- 
218, April 1979. 7 fig, 2 tab, 22 ref. 


Descriptors: *Suspended solids, *Sediments, 
*Magnetic studies, Water pollution sources, Soil 


erosion, Soils, Watersheds(Basins), Streams, 
Rivers, Rainfall, Runoff, On-site investigations, 
Erosion, Sedimentation, *Exeter(United King- 
dom). 


Rapid, nondestructive magnetic measurements of 
initial low-field susceptibility (Chi), saturation 
isothermal remanent magnetization (IRM sub sat), 


and coercivity of IRM provide a means of identify- 
ing the source of suspended sediments in rivers. 
Preliminary results derived from the application of 
these measurements both to suspended sediment 
and to potential sources within the instrumented 
catchment of the Jackmoor Brook near Exeter, 
United Kingdom, demonstrated the value of this 
approach in an area of Permian sandstone bedrock 
where the contrast in magnetic properties between 

t material and topsoil is easily characterized. 
High flows were shown to be associated with 
po ew sediment, the magnetic properties of 
which are indistinguishable from those of the culti- 
vated soils of the catchment. (Sims-ISWS) 
W79-07533 


CHEMICAL CHARACTERISTICS OF SMALL 
STREAMS NEAR HANEY IN SOUTHWEST- 
ERN BRITISH COLUMBIA, 

British Columbia Univ., Vancouver. Faculty of 
Forestry. 

For primary bibliographic entry see Field 2K. 
W79-07540 


ARSENIC IN STREAMS, STREAM SEDI- 
MENTS, AND GROUND WATER, FAIRBANKS 
AREA, ALASKA, 

Alaska Univ., Fairbanks. Inst. of Water Resources. 
F. H. Wilson, and D. B. Hawkins. 

Environmental Geology, Vol. 2, No. 4, p 195-202, 
July-August, 1978. 4 fig, 13 ref. OWRT A-050- 
ALAS (1). 


Descriptors: *Arsenic 


compounds, —_ 
*Water pollution, 


Mine wastes, Spoil banks, 
Dredging, Streams, Suspended load, Sediment, 
Bed load, Water wells, Well casin; , Surface 
water, Groundwater, Mining, Mills, Weathering, 
Geochemistry. 


The arsenic content of streams and ground water 
in the Pedro Dome-Cleary Summit area, 30 kilo- 
meters north of Fairbanks, Alaska, was evaluated. 
Arsenic is associated with gold mineralization in 
this area and is believed to reach the surface and 
ground waters through weathering of arsenic-con- 
taining rocks in mine tailings. Wells drilled 
through dredge tailings without casings cemented 
in place were found to have high arsenic concen- 
trations. The mobility of arsenic in surface and 
ground waters is closely tied to the behavior of 
iron in these waters. Because of the mobility of 
arsenic and the numerous sources of arsenic availa- 
ble in the Fairbanks area, public and private water 
supplies in the mineralized zone should be exam- 
ined for arsenic contamination. In addition, treat- 
ment techniques suitable for home use to remove 
arsenic and other metal pollutants should be devel- 
oped. (Purdin-NWWA) 

W79-07563 


A FIELD STUDY OF THE RELATIONSHIP BE- 
TWEEN HEAVY METAL CONCENTRATIONS 
IN STREAM WATER AND _ SELECTED 
BENTHIC MACROINVERTEBRATE SPECIES, 
North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 
Maas. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 284, 
Price codes: AOS in paper copy, AO! in microfiche. 
MS Thesis, 1978. 74 p, 13 ig, 13 tab. OWRT A- 
095-NC (1), 14-34-0001-9035 


Descriptors: *Heavy metals, Benthic macroinver- 
tebrates, Stream monitoring, *Bioindicators, 
Streams, Cadmium, Chromium, Zinc. 


The correlation between heavy metal concentra- 
tions in stream water and selected benthic macroin- 
vertebrate species from stations on the Neuse 
River, NC watershed was studied to determine the 
utility of benthic macroinvertebrates as monitors of 
short and long term stream metal conditions. Cad- 
mium, chromium and zinc were determined in both 
water and test organisms by graphite furnace 
atomic adsorption spectrophotometry (GFAAS). 
The GFAAS method proved satisfactory for metal 
quantification in all water and test organism sam- 
ples. Relatively good linear correlations between 


26 


of exposure. The pt or he of the response of tt 
test organisms to their surrounding pr oe 

concentrations was limited by the sively low 
and narrow metal concentration range observed at 
most of the sampling stations. (Kiger-North Caroli- 


na) 
W79-07570 


ee ki STUDIES ON THE NI-' 


TROGEN CYCLE IN AQUATIC ENVIRON. 
MENTS - V NITROGEN METABOLISM IN 
THE GOLDFISH CULTURING POND, 

Kyoto Univ., (Japan). Research Inst. "for Food 


Science 
A. Kawai, and M. Sugiyama. 
Bulletin of the Sepeateh Society of Scientific Fish- 


— Vol. 45, No. 1, p 61-65, 1979. 9 fig, 2 tab, 4 


Descriptors: *Nitrogen cycle, *Metabolism, 
culture, Fish hatchery, *Goldfish, Nitro; 

trates, Nitrites, Tracers, Radioactivity techniques, 
Trophic level, Ammonium compounds, lank- 
ton, Microbial degradation, Denitrification, Water 
chemistry, Phytoplankton, Bottom fi 
Aquatic bacteria. 


By the use of the 15N tracer technique, nitrogen 
metabolism was studied in the model system of a 
B0 oldfish culturing pond. A ee pe of the 15N 

beled ammonium nitrogen lized was in- 
corporated into the organisms of the primary tro- 
phic level in the early stages of the experiment, 
then transformed into dissolved organic nitrogen 
either in the excretion of the organisms or in the 
decomposition process of their dead bodies. On the 
other side, only a small amount of this ammonium 
ry was incorporated into the organisms of 
the higher trophic level, zooplankton and fish. 
Ammonium nitrogen in the water was oxidized to 
nitrate nitrogen via nitrites; a considerable part of 
this nitrite nitrogen was transformed to 
nitrogen in the process of bacterial denitrification. 
A large amount of ammonium nitrogen was also 
transfered into the bottom mud through various 
—_ pathways. (See also W78-12867) (Deal- 
W79-07592 


EXPERIMENTAL DEGRADATION OF CRUDE 
OIL BY MARINE BACTE 

Kobe Univ. of Mercantile Marine (Japan). Re- 
search Inst. of Marine Cargo Transportation. 

S. Nagata, G. Kondo, and T. Asano. 

Journal.of the Oceanographical Society of Japan, 
Vol. 34, p 105-107, 1978. 1 fig, 3 tab, 6 ref. 


Descriptors: *Microbial degradation, *Marine bac- 
teria, *Oil, *Achromobacter, *Staphylococcus, 
*Acinetobacter, “Corynebacterium, ‘*Listeria, 
*Aeromonas, *Flavobacterium, *Chromobacter- 
ium, *Micrococcus, *Arthrobacter, Biodegrada- 
tion, Aromatic compounds, Organic compounds, 
Bacteria, Industrial wastes, Oil pollution, Growth 
rates, Cultures. 


The ability to biodegrade crude oil was examined 
for ten strains of marine bacteria. With regard to 
their degradation ability for n-alkanes the microor- 
ganisms tested could be divided into four groups. 
The four groups, in increasing order of biodegra- 
dation ability, were: (A) Achromobacter sp., 
Staphylococcus sp.; (B) Acinetobacter sp., Coryne- 
bacterium sp., Listeria sp.; (C) Aeromonas sp., 
Flavobacterium sp., Chromobacterium sp.; and, 
(D) Micrococcus sp. and Arthrobacter sp. The 
same result was not observed for microbial degra- 
dation of aromatic hydrocarbons obtained by the 
UV measurements. (Deal-EIS) 

W79-07594 
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UPTAKE OF METHYLAMINE (AN AMMONI- 
UM ANALOGUE) BY MACROCYSTIS PYRI- 
FERA (PHAEOPHYTA), 

California Inst., of Tech., Corona Del Mar. Kerck- 
hoff Marine Lab. 

P.A. Wheeler. 

Journal of Phycology, Vol. 15, p 12-17, 1979. 3 fig, 
Stab, 18 ref. 


Descriptors: *Absorption, *Ammonium com- 
pounds, *Phaeophyta, *Tissue analysis, *Methyla- 
mine, Nitrogen compounds, Plant physiology, 
Plant tissues, Radioactivity techniques, Tracers, 
Carbon radioisotopes, Inhibition, Chemical analy- 
ss, Marine algae, Water temperature, Hydrogen 
jon concentration, Enzymes, Nutrients. 


me apidl ammonium analogue, methylamine, is taken 
rapidly from dilute solution by Macrocystis 
4C-methylamine was used to character- 
ie ) eg transport system, with respect to nage 
dence on external concentration, temperature, dit 
and substrate specificity. The results suggest that 
methylamine enters the algal tissue via a specific 
medicated transport system. Uptake of methyla- 
mine showed no consistent relation to the N con- 
tent of the plant tissue, but was highly dependent 
on the portion of plant sampled and severely af- 
fected by cutting the tissue. strong inhibition 
of methylamine uptake by ammonium and lesser 
inhibition by other alkylamines suggests that the 
functions as an ‘ammonium permease’. 
of 14C-methylamine can be used as a 
highly sensitive measure of NH4+ uptake activity 
P should be a useful tool for studying NH4+ 
by — laboratory and field. (Deal-EIS) 


EXPANSION OF A CENTRAL CALIFORNIA 
KELP FOREST FOLLOWING THE MASS 
MORTALITY OF SEA URCHINS, 

California Univ., Santa Cruz. Center for Coastal 
Marine Studies. 

JS. Pearse, and A. H. Hines. 

| wea Biology, Vol. 51, p 83-91, 1979. 6 fig, 1 tab, 


rag tors: *Mortality, *Phaeophyta, *Competi- 
*Kelps, *Sea urchins, *Diversity, Dominant 
p ea, Animal pathology, Plant groupings, 
Plant growth, Plant populations, Succession, 
Marine algae, Rhodophyta, Marine benthos. 


The mass mortality by disease of a localized popu- 
lation of sea urchins, Strongylocentrotus, on the 
seaward side of a kelp forest was followed by the 
rapid seward expansion of 4 species of brown 
algae, Macrocystis pyrifera, Laminaria dentigera, 
Pterygophora california, and to a lesser extent, 
Nereocystis leutkeana. One other brown alga, Cys- 
toseira osmundacea, failed to become established in 
the newly available area. Competition among M. 
si L. dentigera, P. californica, and N. leut- 

apparently was severe, and within 1 year 

the demise of the sea urchin, M. pyrifera 
formed a dense, nearly monospecific stand. Experi- 
mental removal of M. pyrifera demonstrated that 
the canopy of these plants limited light penetration 
to levels below that necessary for the growth and 
survival of other brown and red algae. (Deal-EIS) 
W79-07601 


METAL CONTENTS OF THE TWO MARINE 
ALGAE FOUND ON IRON ORE TAILINGS, 
Chinese Univ. of Hong Kong. Dept. of Biology. 
+ a Wong, K. Y. Chan, S. H. Kwan, and C. F. 


Marine Pollution Bulletin, Vol. 10, p 56-59, 1979. 2 
fig, 2 tab, 20 ref. 


Descriptors: *Marine algae, *Heavy metals, *Mine 
wastes, *Chaetomorpha, *Enteromorpha, *Tissue 
analysis, Iron, Manganese, Lead, Zinc, Nutrients, 
Adaptation, Chemical analysis, Calcium, Potas- 
sum, Magnesium, Sodium, Cytological studies. 


The two marine algae, Chaetomorpha brychagona 
ind Enteromorpha crinita are found abundantly on 
the iron ore tailings of Tolo Harbour, Hong Kong, 
with a rather high level of various metals. Tissue 
malysis of the algae revealed that the contents of 





heavy metals (Fe, Mn, Pb and Zn) were higher 
than in the population collected from two unconta- 
minated sites faraway from the tailings. It was 
, ested that the algae were able to adapt to such 

environment with a comparatively high 
level of trace elements and the lack of basic nutri- 
ents. However, further studies are needed before 
any conclusion can be drawn. The delicate situa- 
Fg of the land-locked sea, Tolo Harbour, where 

one and future heavy industrial site are 
poh, ould not be vaeivoked. (Deal-EIS) 
W79-07609 


RELATION BETWEEN TOXICITY AND ACCU- 
MULATION OF VARIOUS CHLOROPHEN- 
OLS IN GOLDFISH, 

ee Univ., Fukuoka (Japan). Faculty of Agri- 
culture. 

K. Kobayashi, H. Akitake, and K. Manabe. 
Bulletin of the Japanese Society of Scientific Fish- 
exe. Vol. 45, No. 2, p 173-175, 1979. 3 fig, 1 tab, 7 
ref. 


Descri tors: *Phenols, *Toxicity, *Bioaccumula- 
tion, *Tissue analysis, *Chlorophenols, *Goldfish, 
*Carassius, Chlorine, Chlorination, Chemical prop- 
erties, Lethal limit, Mortality, Fish physiology, 
Animal metabolism, Organic compounds, Chemi- 
cal analysis. 


A study was made of the relation between the 
toxicity and the accumulation in goldfish, Caras- 
sius auratus, of seven chlorophenols: 2-chloro- 
phenol; ech ar 2, 4-dichlorophenol; 2, 4, 
5-trichlorophenol; 2, 4. 6-trichlorophenol; 2, 3, 4, 
6-tetrachlorophenol; and pentachlorophenol. ‘An 
increase of the Cl-atom number in the chlorophen- 
ols caused an abrupt increase in toxicity to the fish 
and also increased the concentration ratios in their 
media to lethal or sublethal concentrations. The 
results suggest that the increase of toxicity from 
polychlorinated phenols is mostly due to their ac- 
cumulation in the fish. Their concentrations in the 
fish eventually achieve a certain lethal level 
(roughly 100-200 micro/g body weight), although 
the chemical form, locality, and physiological ac- 
tivity of the chlorophenols in the tissues of the fish 
must also be involved. (Deal-EIS 

W79-07614 


TRENDS IN APPLIED PHYCOLOGY WITH A 


LITERATURE REVIEW: SEAWEED FARMING 
ON AN INDUSTRIAL SITE, 

Department of Marine Botany, Goteborg 
(Sweden). 

G. Michanek. 


Botanica Marina, Vol. 21, p 469-475, 1978. 7 ref. 


Descriptors: *Marine algae, *Kelps, *Phycology, 
*Seaweed, Marine plants, Foods, Phytoplankton, 
Biomass, Phaeophyta, Aquiculture, Plant physiol- 
ogy, Algae, Human diseases, Sewage. 


Some aspects of trends in seaweed utilization are 
her as. an introduction to a list of papers pub- 
ished during the last five years, pertinent to sea- 
weed cultivation. Ocean farming projects of billion 
dollar magnitude are planned for energy recovery, 
to take over when natural gas sources are exhaust- 
ed. Greenhouse cultivation methods are being 
elaborated to substitute for harvesting of natural 
resources and to give raw material of controlled 
chemical composition. Nutrient resources which 
have up to now been wasted through sewage can 
be taken advantage of, and their energy level 
raised, by plankton assimilation. In developing 
countries, harvesting on sea shores is replaced by 
culturing on ropes and rafts. The use of algae as 
human food is declining except for in Japan, China 
and Korea, and priceless know-how is rapidly 
being lost. It is observed that one trend is missing: 
the possibility of using seaweed as a remedy for 
diseases with wide distribution and prevalence 
such as goitre and intestinal worm infections. 
(Deal-EIS) 

W79-07619 


CHANGES IN PHYTOPLANKTON PHYSIOL- 
OGY AND MORPHOLOGY IN RESPONSE TO 
DISSOLVED NUTRIENTS IN LOUGH NEAGH, 
N. IRELAND, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Sources Of Pollution—Group 5B 


Northern Ireland Dept. of Agriculture, Antrim. 
Freshwater Biological Investigation Unit. 

For primary bibliographic entry see Field 5A. 
W79-07621 


TOXICITY AND BIOACCUMULATION OF 
HEXACHLOROCYLOPENTADIENE 
HEXACHLORONORBORNADIENE AND 


HEPTACHLORONORBORNENE IN LARVAL 
AND EARLY JUVENILE FATHEAD MIN- 
NOWS, PIMEPHALES PROMELAS, 
Environmental Research Lab., Duluth, MN. 

For primary bibliographic entry see Field 5C. 
W79-07622 


BIOCONCENTRATION OF CHLORDANE BY 
pr > aga ALGA SCENEDESMUS QUADRI- 
Maver ee se). Faculty of Lene ey 

‘or ibliographic entry see Fie : 
wes 


VESSEL-RELATED CONTAMINATION OF 


Southern California Coastal Water Research Proj- 
ect El Segundo. 

For primary bibliographic entry see Field 5C. 
W79-07628 


CALANOID COPEPOD EGGS 
BOTTOM MUDS. IV. EFFECTS OF SOME EN- 
VIRONMENTAL FACTORS ON THE HATCH- 
ING OF RESTING EGGS, 

Hiroshima Univ. (Japan). Faculty of Fisheries and 
Animal Husbandry 

S. Uye, S. alahietn on T. Onbe. 

Marine Biology, Vol. a1, p 151-156, 1979. 1 fig, 6 
tab, 21 ref. 


Descriptors: *Copepods, ‘*Oxygen, ‘Salinity, 
*Water temperature, *Hatching, *Calanopia, *La- 
bidocera, *Acartia, *Centropages, Bottom sedi- 
ments, Reproduction, Oxygen requirements, Neri- 
tic, Japan, Benthic fauna, Plankton, Animal physi- 
ology, Seasonal 


The hatching of resting eggs of 6 species of marine 
calanoid copepods, recovered from neritic sea- 
bottom muds in the central part of the Inland Sea 
of Japan was examined under various environmen- 
tal conditions (temperature, salinity, oxygen con- 
centration, illumination and presence of bottom 
mud). Temperature and oxygen concentration 
were found to be important factors affecting hatch- 
ing. The respective ranges of temperature in which 
the eggs of each species hatched correspond close- 
ly to the range of temperature at which the plank- 
tonic population of that species was observed in 
the natural environment. Extremely low oxygen 
concentrations in the water completely inhibited 
hatching in all species. A wide range of salinity 
and the of absence of illumination did not 
mt aeons (Deal-EIS) 


SOURCES OF HEAVY METAL CONTAMINA- 
TION IN A RIVER-LAKE SYSTEM, 

Fisheries and Marine Service, Winnipeg (Manito- 
ba). Freshwater Inst. 

For primary bibliographic entry see Field 5A. 
W79-07649 


ADAPTATIONS TO SULFIDE IN THE MEIO- 
FAUNA OF THE SULFIDE SYSTEM. I. 35S- 
SULFIDE ACCUMULATION AND THE PRES- 


- ENCE OF A SULFIDE DETOXIFICATION 


SYSTEM, 

North Carolina, Univ. at Chapel Hill. Dept. of 
Zoology 

E.N. Powell, M. A. Crenshaw, and R. M. Rieger. 
Journal of Experimental Marine Biology and Ecol- 
ogy, Vol. 37, p 57-76, 1979. 4 fig, 2 tab, 58 ref. 


Descriptors: *Sulfides, *Tracers, *Hydrogen sul- 
fide, *Tissue analysis, *Bioaccumulation, *Turbel- 
larians, *Gastrotrichs, *Proseriates, *Myopea, *So- 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


lenofilomorpha, *Pseudohaplogonaria, *Archiloa, 
Radioisotopes, Radiochemi analysis, Sulfur, 
Animal physiology, Animal metabolism, Adapta- 
tion, Resistance. 


Life in the sulfide system requires the ability to 
withstand the toxic effects of long-term sulfide 
stress. The adaptations of sulfide-system interstitial 
metazoans to sulfide stress have been investigated 
using 35S-sulfide. One possible adaptation, the total 
exclusion of sulfide at the body wall, could not be 
demonstrated. Sulfide-system turbellarians and ms 
trotrichs, however, consistently incorporated less 
35S-sulfide during a 2-h incubation period than 
their surface-dwelling counterparts. Analysis of au- 
toradiographs of the sulfide-system acoels Myopea 
, Solenofilomorpha, and Pseudohaplogonaria sp., 
and the surface-dwelling proseriate Archiioa re- 
vealed major differences in the concentration of 
35S label in the body wall relative to the internal 
tissues. Timed uptake and loss experiments plus 
data from autoradiography showed that the label 
in the body wall was not permanently bound but, 
instead, was easily lost. The data indicate that a 
sulfide detoxification system exists in the body wall 
which uses an as yet unknown scavinging system 
to trap much of the sulfide that enters, detoxifies it, 
and releases the end-product to the medium. (Deal- 


EIS) 
W79-07652 


MERCURY ACCUMULATION IN IPOMOEA 
AQUATICA (FORSK) NEAR A CAUSTIC SODA 
FACTORY IN THAILAND, 

Helsinki Univ. (Finland). Dept. of Environmental 
Science. 

For primary bibliographic entry see Field 5C. 
W79-07653 


ALKANES IN PLANKTON FROM THE BUC- 
CANEER OILFIELD, 

Houston Univ., TX. Dept. of Biophysical Sciences. 
For primary bibliographic entry see Field 5C. 
W79-07655 


MERCURY POLLUTION OF MEDITERRA- 
er SEDIMENTS AROUND ALEXANDRIA, 
E ’ 

Alexandria Univ. (Egypt). Faculty of Science. 

For primary bibliographic entry see Field 5C. 
W79-07656 


DOMINANCE AND DISTRIBUTION OF 
BENTHIC MACROPHYTE ASSEMBLAGES IN 
A NORTH FLORIDA ESTUARY (APALACHEE 
BAY, FLORIDA), 

Florida State Univ., Tallahassee. Dept. of Biologi- 
cal Science. 

For primary bibliographic entry see Field 5C. 
W79-07660 


KEPONE: TOXICITY AND BIOACCUMULA- 
TION IN BLUE CRABS, 

Environmental Research Lab., Gulf Breeze, FL. 
For primary bibliographic entry see Field 5C. 
W79-07679 


THE DISTRIBUTION OF HEAVY METALS IN 
THE HARD CLAM, MERCENARIA MERCEN- 
ARIA, IN THE LOWER CHESAPEAKE BAY 
REGION, 

Bigelow Lab. for Ocean Sciences, Boothbay 
Harbor, ME. 

P. F. Larsen. 

Estuaries, Vol. 2, No. 1, p 1-8, 1979. 1 fig, 4 tab, 23 
ref. 


Descriptors: *Clams, *Heavy metals, *Tissue anal- 
ysis, *Mercenaria, *James River(Virginia), *York 
River(Virginia), “Cadmium, ‘*Copper, ‘*Zinc, 
Chesapeake Bay, Commercial shellfish, Salinity, 
Water chemistry, Chemical analysis. 


Populations of the hard clam, Mercenaria mercen- 
aria, were sampled at thirty sites in the lower 
Chesapeake Bay region in 1972 and 1973. Subsam- 
ples were taken for analysis for the trace metals 


cadmium, copper and zinc. Emphasis was placed 
on samples from the York and James Rivers, two 
very productive and commercially utilized clam 
grounds. The levels of metals determined were 
comparable to those age from other regi 

except Southampton Water in the United King- 
dom. Differences in levels between the York and 
James Rivers were statistically significant (P < 
0.001) which indicates that the James River. prob- 
ably suffers from contamination by these metals. 
One metal, copper, varied —— with the 
age of the organism whereas the other two, cadmi- 
um and zinc, varied with salinity. In Mercenaria 
the salinity of the sampling site must be considered 
before cadmium and zinc data can be interpreted. 
A standard action-level to denote pollution from 
copper would be adequate in this species. (Deal- 


EIS) 
W79-07685 


TRANSPORT, DISTRIBUTION AND TOXIC 
EFFECTS OF POLYCHLORINATED BIPHEN- 
YLS IN ECOSYSTEMS: REVIEW, 

Tennessee Univ., Knoxville. Memorial .Research 
Center and Hospital. 

For primary bibliographic entry see Field 5C. 
W79-07688 


DISTRIBUTION AND FRACTIONATION OF 
ARSENIC IN SELECTED FRESH WATER 
LAKE SEDIMENTS, 

Saskatchewan Univ., Saskatoon. Dept. of Soil Sci- 
ence. 

For primary bibliographic entry see Field 5A. 
W79-07689 


CADMIUM SORPTION IN ESTUARINE MUD- 
TYPE SEDIMENT AND THE ACCUMULA- 
TION OF CADMIUM IN THE SOFT-SHELL 
CLAM, MYA ARENARIA, 

District of Columbia Univ., Washington. Mount 
Vernon Square Campus. 

For primary bibliographic entry see Field 5C. 
W79-07691 


OBSERVATIONS ON THE ENVIRONMENTAL 
CHARACTERISTICS OF PULICAT LAKE, 
Central Inland Fisheries Research Inst. Madras 
(India). 

M. Kaliyamurthy. 

Journal of the Marine Biological Association of 
India, Vol. 16, No. 3, p 683-688, 1974. 4 fig, 18 ref. 


Descriptors: *Monsoons, *Lakes, *Water analysis, 
*Seasonal, Water temperature, Salinity, Dissolved 
oxygen, Hydrogen ion concentration, Productiv- 
ity, Fish populations, Tidal effects, Tidal waters, 
Neritic, Water circulation, India, Pulicat Lake. 


Observations made during the years 1968 through 
1970 on the spatial and temporal variations in 
temperature, salinity, dissolved oxygen and pH in 
Pulicat Lake are presented. Water temperature 
showed double oscillation in its seasonal changes, 
whereas salinity had a single peak during May/ 
June. From the mouth to the upper reaches of the 
lake there was a decreasing salinity gradient during 
monsoon and postmonsoon, which became more 
or less reversed during premonsoon and summer. 
Higher values of dissolved oxygen were observed 
during monsoon and postmonsoon when compared 
to summer and premonsoon. Hydrogen ion con- 
centration showed an inverse relationship with 
oxygen. Wider fluctuations in the environmental 
parameters were observed in the northern sector of 
the lake and the probable reasons for this are 
discussed. An attempt has been made to correlate 
the variations in salinity with the fish production of 
the lake. (Deal-EIS) 

W79-07694 


N15/N14 RATIOS OF GROUND-WATER NI- 
TRATE, LONG ISLAND, NEW YORK, 
Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 
C. W. Kreitler, S. E. Ragone, and B. G. Katz. 


Ground Water, Vol 16, No 6, p 404-409, Novem- 
ber-December 1978. 3 fig, 2 tab, 19 ref. 





Descriptors: *Nitrogen, *Nitrates, *Isotope studies, 
*Groundwater, *Water pollution sources, Fertiliz. 
ers, Animal wastes(Wildlife), *New York, tng 
a , Nassau County(NY),  Suff 

un 4 


Nitrogen-isotope values of nitrate in water from 
the upper glacial aquifer are lighter in agri 
areas in eastern Long Island than in highly subur. 
banized areas in western Long Island. This reflects 
a shift in the dominant source of nitrate from 
fertilizer nitrogen and/or unfertilized cultivation 
pons to a predominance of animal-waste nitro- 
en Sey thei values for nitrate in <a 
tom the Magothy aquifer in Nassau and folk 
Counties indicate that the nitrate is from a pre- 
dominantly agricultural source with some animal 
wastes. Ground water in the Magothy aquifer is 
older than that in the upper glacial aquifer and 
should be representative of an older land-use pat- 
tern when agriculture was more widely practiced, 
cee tees vere are lighter os 
found in the overlying upper glacial fer in 
Nassau County, but heavier than those freak the 
Upper acial aquifer in Suffolk County. (Woodard- 


W79-07697 


GROUND-WATER HYDROLOGY AND SUB- 
SURFACE MIGRATION OF RADIOISOTOPES 
AT A LOW-LEVEL SOLID RADIOACTIVE. 
WASTE DISPOSAL SITE, WEST VALLEY, 
NEW YORK, 

Geological Survey, Albany, NY. Water Resources 


Div. 

D. E. Prudic, and A. D. Randall. 

In: Management of Low-Level Radioactive Waste, 
Vol. 2, p 853-882, Pergamon Press, New York, 
1979. 14 fig, 2 tab, 10 ref. 


Descriptors: *Hydrogeology, *Solid wastes, *Un- 
derground, Waste dis; , *Radioactive wastes, 
*Path of pollutants, Groundwater, Tritium, Nucle- 
ar wastes, Infiltration, Groundwater movement, 
Groundwater recharge, Aquifer characteristics, 
Sampling, Water analysis, Evaluation, *West 
Valley(NY). 


Burial trenches for My i'Z of solid radioactive 
waste at West Valley, N.Y., are excavated in till 
that has very low hydraulic conductivity (about 5 
x 10 to the minus 8th power centimeters per 
second). Fractures and root tubes with chemically 
oxidized and/or reduced soil in their walls extend 
3 to 4.5 meters below natural land surface. Prelimi- 
nary simulations of pressure heads with a digital 
model suggest that hydraulic conductivity is an 
order of magnitude greater in the fractured till 
near land surface than at greater depth. Hydraulic 
gradients are predominantly downward, even be- 
neath small valleys. The upper part of a body of 
underlying lacustrine silt is unsaturated; in the 
lower, saturated part, slow lateral flow may occur. 
In the older trenches, water began to build up in 
1971, overflowed briefly in 1975, and was pumped 
out in 1975-76. Water levels rose abruptly during 
major rainstorms in mid-1975, indicating rapid in- 
filtration through cracks in the cover material. The 
new trenche maintained low, stable water 
levels, perhaps because of thicker, more compact 
cover and less waste settlement; pressure heads 
near these trenches are low, locally approaching 
zero, perhaps because of slight infiltration and lim- 
ited near-surface storage. Peak tritium concentra- 
tions in test-hole cores (generally 0.00001 to 0.001 
microcuries per milliliter) were found within 3 
meters of land surface and are attributed to surface 
contamination. Concentrations declined rapidly 
with depth within the fractured till; secondary 
peaks found at about 9 meters in three holes are 
attributed to lateral migration from trenches. Other 
radioisotopes were detected only near land surface. 
Samples from the walls of shallow fractures re- 
vealed no accumulation of radioisotopes. (Woo- 


dard-USGS) 
W79-07713 
DETERMINATION OF HYDROLOGIC PA- 
RAMETERS FOR GLACIAL TILLS IN CON: 


CUT, 
Connecticut Univ., Storrs. Inst. of Water Re- 
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For pri biblio hic entry see Field 2F. 
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TRACE AND TOXIC METAL UPTAKE BY 
MARSH PLANTS AS AFFECTED BY EH, PH, 


AND SALINITY, — 

Louisiana State Univ., Baton Rouge. Center for 
M _ bibliographic Field 2K 

For primary biblio; ic entry see Fie’ , 
W79-07727 


THE EFFECT OF LAKE DESTRATIFICATION 
ON WATER QUALITY, 
Kansas State Univ., Manhattan. Dept. of Agricul- 


tural ome : : 
For primary bibliographic entry see Field 2H. 
W179-07745 


NUTRIENT BUDGET ANALYSIS FOR REND 
LAKE IN ILLINO. 
Illinois State Water Survey, Peoria. Water Quality, 


OS aay bibllogrenkh Field 5 
For pri ibliographic entry see Field 5A. 
W79-07748 


HYDROCHEMICAL EVIDENCE OF SEA 
WATER INTRUSION ALONG THE MAN- 
GROL-CHORWAD COAST OF SAURASHTRA, 
GUJARAT, 

Physical Research Lab., Ahmedabad (India). 

For primary bibliographic entry see Field 2L. 
W79-07752 


MANAGEMENT OF SMALL WASTE FLOWS, 
Wisconsin Univ.-Madison. 
> no bibliographic entry see Field 5D. 


THE SOURCES AND BEHAVIOR OF HEAVY 
METALS IN WASTEWATER AND SLUDGES, 
Battelle Columbus Lab., OH. 

B. W. Vigon, R. A. Craig, and N. A. Frazier. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-265 006, 
Price codes: A04 in paper copy, AO1 in microfiche. 
tert EPA-600/2-77-070, 1977. 63 p, 26 tab, 41 


Descriptors: *Heavy metals, *Sewage sludge, 
‘Treatment facilities, “Water pollution sources, 
‘Industrial wastes, Urban runoff, Agriculture, 
Peak loads, Waste water treatment, Municipal 
wastes. 


A review of the literature available on the point 
and non-point sources and behavior of heavy 
metals in municipal waste water treatment plants 
and in sewage sludges was prepared. Inconsistent 
results were found in pre studies of heavy 
metals in municipal waste water. The heavy metal 
concentrations from residential sources varied sig- 
nificantly with the element studied and the geo- 

hic location. The residential contribution of 

vy metals was rarely more than 50% of the 
total load. Inconsistencies among previous studies 
Were attributed to the inclusion of unsurveyed 
industrial a The correlation of heavy 
metal content in sludge with industrial density was 
considered inappropriate since diffuse sources of 
heavy metals such as laundries, street runoff, and 
family-owned operations Can contribute to concen- 
trations from a supposédly residential section. Be- 
cause peak flows are rege Bef wero the contri- 
bution of urban runoff to m évels at treatment 
plants was not considered significant compared to 
ther sources. Individual studies of point-source 
heavy metals were considered necessary in areas 
where municipal sewage sludge containing heavy 
ie nremtations at oe Ys) limits is 

for agricultural purposes. (Lisk- ) 

W19-07783 . 


RESULTS OF INVESTIGATIONS, T. E. 


MAXSON WTP AND SIGNIFICANT INDUS- 
gether ame MEMPHIS, TEN- 





Report EPA-904/9-77-005, 1977. 236 p, 10 fig, 65 
tab, 13 ref, 5 append. 


Descriptors: *Treatment facilities, *Design flow, 
*Design data, *Pollutant identification, *Discharge 
measurement, Industrial wastes, Organic loading, 
Bioassay, Activated sludge, Oxidation lagoons, 
Waste water treatment, Municipal wastes. 


Operation and maintenance investigations, bioassay 
toxicity studies of plant influent and effluent, and 
waste characterization studies of significant indus- 
trial waste water contributors were performed at 
the T. E. Maxson waste water treatment plant in 
Memphis, TN, to determine the capability of the 
plant to treat present and projected waste loads, to 
characterize the significant waste sources discharg- 
ing into the collection system, and to verify previ- 
ous performance data. The 80 mgd contact stabili- 
zation activated sludge plant was designed to 
reduce BOD by 85% and suspended solids by 90% 
but study data indicated that the plant achieved 
removals of 69% BOD, 54% COD, and 45% total 
suspended solids. The average waste water flow 
was 49% of the design capacity while the organic 
pag os fps BOD was 104% of the design load and 
as high as 140% on one study day. The plant 
influent had significant amounts of chlordane, 
chloroform, ramrod, and terpineol isomer; signifi- 
cant amounts of these substances were also found 
in the plant effluent. Influent and effluent were 
toxic to waterfleas and bluegill sunfish; while the 
toxic compounds could not be identified, chlor- 
dane and atrazine found in the waste water had 
been found toxic in other bioassays. The contact 
stabilization process and digesters did not receive 
enough air for proper operation; the plant received 
shock loadings; restricted hydraulic conditions pre- 
vented the plant from operating at design flow; 
and mechanical problems were identified. Some of 
the 162 industrial waste water discharges were 
investigated. (Lisk-FRC) 

W79-07788 


FINAL REPORT ON FATE OF METALS AP- 
PLIED IN SEWAGE AT LAND WASTEWATER 
DISPOSAL SITES, 

Texas A and M Research Foundation, College 
Station. 

K. W. Brown, C. Woods, and J. F. Slowey. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A043 363, 
Price codes: A15 in paper copy, AOI in microfiche. 
Report, 1975. 344 p, 52 fig, 27 tab, 59 ref, 9 append. 


Descriptors: *Heavy metals, *Soil types, *Soil pro- 
files, *Leachate, *Lysimeters, Waste water dispos- 
al, Copper, Zinc, Cadmium, Nickel, Lead, Bermu- 
da grass, Sampling, Root zone, Waste water treat- 
ment, Municipal wastes, Sewage. 


The fate of copper, zinc, cadmium, nickel, and lead 
contaminants in secondary sewage effluent applied 
to four different soils at waste water disposal sites 
was investigated. Five undisturbed monoliths of 
each soil type were enclosed in drainage lysi- 
meters, and field plots of two of the soils were 
similarly established. The effluent samples, bearing 
1 ppm of each of the metal contaminants, were 
applied at an average rate of 2.7 cm/wk for one 
year. Rainfall was excluded from the plots. Heavy 
metal concentrations were analyzed in samples of 
Bermuda grass, soil samples at a series of depths, 
and samples of water in the root zone from the 
bottom of the lysimeters. The total metal content, 
and the soluble, exchangeable, and organic bond 
fractions in the soil samples were also investigated. 
The effects of pH adjustment of the sewage efflu- 
ent, rainfall, and the application of primary clari- 
fied effluent on the fate of the metals were exam- 
ined. Other hydrologic and meteorological data 
were also monitored. Metals accumulated primar- 
ily in the top 12.5 cm of soil with the greatest 
concentrations found at the surface. The move- 
ment of metals downward through the soils were 
slow; no metals appeared in leachate collected at 
75 cm and 150 cm in any of the soils. Vegetation 
uptake of the metals was minimal during the study. 
(Lisk-FRC) 

W79-07789 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Sources Of Pollution—Group 5B 


THE SURVIVAL OF HUMAN ENTERIC VIR- 
USES IN HOLDING PONDS, 

Texas Univ. at San Antonio. Center for Applied 
Research and Toe 

For pay bibliographic entry see Field 5D. 
W79-07790 


WASHINGTON STATE REFINERIES: PETRO- 


TICS, 

Oceanographic Inst. of Washington, Seattle. 

J. T. Pizzo, T. L. Johnson, and G. W. Harshman. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-283 401, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report EPA-600/7-78-040, 1978. 169 p, 21 fig, 70 
tab, 121 ref, 3 append (on fiche). 


Descriptors: *Oil industry, *Oil wastes, *Effluent 
streams, *Performance, *Waste water treatment, 
Phenols, Sulfides, Chromium, Water pollution 
sources, Waste water treatment, Industrial wastes. 


Refinery waste water effluent characteristics in 
Washington State were studied to detail the types 
f petroleum and petroleum derivatives that poten- 
ially could reach the Puget Sound. Information 
was collected on the chemical characteristics, 
amounts processed, and final disposition of crude 
oils, refined products, and waste water effluents 
associated with the six Puget Sound refineries. The 
amounts and types of petroleum and its derivatives 
handled by Puget Sound refineries and the 
amounts typically reaching marine waters are de- 
scribed. The refining and waste treatment process- 
es employed by area refineries are described in 
detail. The final treated effluent contains a wide 
variety of chemical constituents and characteristics 
as it is virtually impossible to completely eliminate 
the pollutants which arise from crude oil refining. 
Average effluent level of phenols was 0.4 ppm, 
total oils was 5-10 ppm, sulfides was 0 ppm, mer- 
captans was 0 ppm, and total chromium was 0.1. 
(Small-FRC) 
W79-07799 


EVALUATION OF LEACHATE TREATMENT 
VOLUME 1: CHARACTERIZATION OF LEA- 


TE, 
Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 
For primary bibliographic entry see Field 5D. 
W79-07807 


DISCHARGE OF HEAVY METALS TO MU- 
NICIPAL SEWERS E CRUNCH MAY 
COMP’, 

Ontario Ministry of the Environment, Toronto. 
Wastewater Treatment Section. 

For primary bibliographic entry see Field 5D. 
W79-07850 


CONTROLLING PCB DISCHARGES TO THE 
ENVIRONMENT, 

New York State Dept. of Environmental Conser- 
vation, Albany. Div. of Pure Waters. 

N. A. Curry. 

In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, June 13-16, 1976, Toronto, On- 
tario, p 449-473. (1976) 2 fig, 4 tab, 7 ref, 1 append. 


Descriptors: *Polychlorinated biphenyls, *Waste 
disposal, *Landfills, *Regulation, Leachate, Pesti- 
cide residues, Water pollution sources. 


The control of PCB discharges to the environment 
and control over the disposal of discarded units 
containing PCBs are discussed. Manufacturing 
plants have discharged PCB, dissolved in the 
water, adsorbed onto suspended solids, dispersed in 
droplets, or dissolved in any cil or grease in the 
water effluent. At the Hudson alls Plant of Gen- 
eral Electric, about 38 ppb PC}} was found in the 
inlet water. After suspended mutter was removed, 
there was less than 1 ppb PCB. Discharges of 
PCBs tend to cycle from air “o water to soil. Past 
landfills contain an estimatzd 300,000,000 pounds 
of PCBs and 750,000,000 :,ounds are in sealed units 
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in use. Regulation of disposal of discarded units is 
required, and new chemical landfills must be pro- 
vided to contain leachate for complete destruction. 
Use must be limited and regulated to prevent dis- 
charge and rupture. Adequate substitutes for PCBs 
must be developed. (See also W79-07849) (Small- 
FRC) 

W79-07857 


MANUAL FOR THE CONTROL OF HAZARD- 
OUS MATERIAL SPILLS. VOLUME ONE. 
SPILL ASSESSMENT AND WATER TREAT- 
MENT TECHNIQUES, 

Envirex, Inc., Milwaukee, WI. Environmental Sci- 
ences Div. 

K. R. Huibregtse, R. C. Scholz, R. E. 
Wullschleger, J. H. Moser, and E. R. Bollinger. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-276 734, 
Price codes: A21 in paper copy, AO1 in microfiche. 
Report EPA-600/2-77-227, 1977. 471 p, 94 fig, 45 
tab, 83 ref. 


Descriptors: *Hazards, *Accidents, *Assessments, 
Public health, Safety. 


A manual for the control of hazardous waste spills 
using improvised treatment systems is presented. 
The following topics are covered: notification, in- 
formation sources, identification and assessment, 
determination of the best method for spill handling, 
safety consideration and process design, process 
construction and operation, and process compo- 
nents and treatment chemicals, and standard oper- 
ating procedures during cleanup. The manual em- 
phasizes spill control although prevention tech- 
niques are reviewed. The CHRIS-Vol. 3 Hazard 
Assessment is recommended for establishing 
human danger potential. Necessary treatment 
schemes are included for 303 hazardous wastes. 
Necessary safety procedures and process designs 
are presented. (Small-FRC) 

W79-07868 


DIFFUSE SOURCE POLLUTION: POLICY 
CONSIDERATIONS FOR THE STATES. 

Council of State Governments, Washington, DC. 
For primary bibliographic entry see Field 6E. 
W79-07879 


A REVISION OF EXISTING REGULATIONS 
OF THE NATIONAL POLLUTANT DIS- 
CHARGE ELIMINATION SYSTEM, 


Environmental Protection Agency, Washington, 
C 


For primary bibliographic entry see Field 6E. 
W79-07883 


CONSERVATION DISTRICTS AND _ 208 
WATER QUALITY MANAGEMENT-NON- 
POINT SOURCE IDENTIFICATION AND AS- 
SESSMENT, SELECTION OF BEST MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


COAL MINE WATER POLLUTION - LEGAL 
AND REGULATORY ISSUES: A SURVEY, 

A. B. Fisher. 

Illinois Institute of Natural Resources, Chicago, 
Illinois, Document No. 78/33, October, 1978, 43 p. 


Descriptors: *Coal mine wastes, *Water quality 
standards, *Water pollution control, Economic 
impact, Chlorides, Sulfates, Dissolved solids, Ef- 
fluents, Water pollution, Regulation, Legislation. 


Legal and regulatory issues are surveyed regarding 
coal mine water pollution in 6 states: Colorado; 
Indiana; Kentucky; Ohio; Pennsylvania; West Vir- 
ginia; and Wyoming. No state has sought to 
impose expensive treatment technology upon coal 
mine operators, but they have resorted to the fol- 
lowing strategies: (1) mine discharges being divert- 
ed to an alternate watershed (Ohio); (2) violations 
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of water quality standards being ignored (Pennsyl- 
vania); (3) water quality pre I. which would 
place a burden on coal mine operators not being 
promulgated in the first place or being easily re- 
moved if compliance is economically or technical- 
ly infeasible fWest Virginia); (4) streams which 
ps Aaa when a but which may receive 
i from mining operation being ex- 
cluded om water quality standards (Kentucky); 
(5) streams or eopegh.: gon which have been 
severely polluted by mine drainage through 
time being exempt from water quality standards 
(Ohio). Four appendices contain the following in- 
formation: (1) a comparison of typical coal values 
for each state; (2) a compariscn of the number of 
bituminous coal mines for each state; (3) the dem- 
onstrated coal reserves for each state; and (4) the 
roo 4 in each state designated to coordinate the 
1977 Surface Mining Control and Reclamation 
Act. (Vloedman-Florida) 
W79-07887 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 
For primary bibliographic entry see Field 2E. 
W79-07889 


EXPANDED OFFSHORE LEASING AND THE 
MANDATES OF NEPA, 

J. E. McDermott. 

Natural Resources Lawyer, Vol. 10, No. 3, p 531- 
53, 1977. 


Descriptors: *Continental shelf, *Oil, *Leases, 
*Administrative agencies, Environmental effects, 
Environment, Oil pollution, Offshore platforms, 
Administrative decisions, Water pollution, Judicial 
decisions. 


To reduce America’s growing dependence on for- 
eign oil, the United States Department of the Inte- 
rior has been progressing rapidly with its plans for 
accelerated nationwide oil and leasing on the 
Outer Continental Shelf (OCS). The legality of the 
Interior’s decision to implement accelerated OCS 
leasing both nationwide and in Southern California 
is explored. In connection with its decision, the 
Interior undertook environmental review 

dures of questionable legality and propriety: (1) it 
failed to recirculate for further public comment a 
draft of a substantially amended programmatic En- 
vironmental Impact Statement (EIS); and (2) it 
undertook significant tract activities, including a 
tract specific environmental review process in 
Southern California, before the release of a final 
programmatic EIS and before the decision to im- 
plement the national leasing program. As a result, 
the integrity of the Interior’s decisionmaking proc- 
ess was potentially compromised. More important- 
ly, if the same procedures are adopted by other 
agencies in similar environmental review contexts, 
the future viability of the National Environmental 
Policy Act’s environmental review process could 
be jeopardized. (Fortin-Florida) 

W79-07898 


ACID COAL MINE DRAINAGE: PAST POLLU- 
TION AND CURRENT REGULATION, 

West Virginia Univ., Morgantown. Coll. of Law. 
For primary bibliographic entry see Field 6E. 
W79-07905 


CONGRESSIONAL ACTION ON 
OUTER CONTINENTAL SHELF OIL AND GAS 
DEVELOPMENT, 
For primary bibliographic entry see Field 6E. 
W79-07906 


AN INTENSIVE STUDY OF THE HEAVY HY- 
DROCARBONS IN THE SUSPENDED PARTIC- 
ULATE MATTER OF SEAWATER, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

P. L. Parker, and S. Macko. 

In: ‘Environmental Studies, South Texas Outer 





Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
yoy pee Contract AA550-CT6-17, to the Bureau 
of Management, p 11-1 - 11-30, 1979. 13 fig, 
10 tab. AA550-CT6-17. 


Descriptors: ‘*Texas, *Aromatic compounds, 

*Water pollution sources, Environmental effects, 

Water pollution effects, Baseline studies, Resources 

carvoes Fetropeelc hydvoceroore, Suegeatiat 
etrogenic us 

ticulates, South Texas Outer Continental 


Samples of iculate matter taken at three sta- 
tions al ransect II were analyzed by GC and 
GC/MS, 


ta System. Total particulate hydrocar- 
bon concentrations were found to with 
distance offshore. The concentration of higher mo- 
lecular weight hydrocarbons(C28 - C30) however, 
remained relatively constant. Such a distribution 
could be explained by production/introduction of 
hydrocarbons inshore with subsequent movement 
offshore. Preferential retention to higher molecular 
weight hydrocarbons during weathering could ac- 
count for their more uniform concentration. Poly- 
poor aromatic compounds were found in benzene 
eluates of each sample. Among the compounds 
identified were: alky] bg, mewn phenanthrenes 
and dibenzothiophenes. Fluoranthene and pyrene 
were also found. A petroleum origin for the aro- 
matics is likely. (Sinha~-OEIS) 

W79-07922 


CHATTAHOOCHEE RIVER THERMAL AL- 
TERATIONS, 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. and Geological Survey, Doraville, 
GA. Water Resources Div. 

For primary bibliographic entry see Field 6A. 
W79-07936 


MODELING HIGHLY TRANSIENT FLOW, 
MASS, AND HEAT TRANSPORT IN THE 
CHATTAHOOCHEE RIVER NEAR ATLANTA, 
GEORGIA, 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. 

H. E. Jobson, and T. N. Keefer. 

Geological Survey open-file report 79-270, Janu- 
ary 1979. 139 p, 43 fig, 4 tab, 30 ref. 


Descriptors: *Open channel flow, *Model studies, 
*Mathematical models, *Streamflow, *Heat trans- 
fer, Thermal pollution, Hydroelectric plants, Res- 
ervoir releases, Path of pollutants, Dye releases, 
Tracking techniques, Tracers, Water temperature, 
Hydrologic data, Equations, Evaluation, Georgia, 
*Chattahoochee River, *Buford Dam, 


*Norcross(Ga), Transport modeling. 


A coupled flow-temperature model has been devel- 
oped and verified for a 27.9-km reach of the Chat- 
tahoochee River between Buford Dam and Nor- 
cross, Ga. Flow in this reach of the Chattahoochee 
is continuous but highly regulated by Buford Dam, 
a flood-control and hydroelectric facility located 
near Buford, Ga. Calibration and verification uti- 
lized two sets of data collected under highly un- 
steady discharge conditions. Existing solution tech- 
niques, with certain minor improvements, were 
applied to verify the ae technology of flow 
and transport modeling. A linear, implicit finite- 
difference flow model was coupled with implicit, 
finite-difference transport and temperature m 
Both the conservative and nonconservative forms 
of the transport equation were solved, and the 
difference in the predicted concentrations of dye 
were found to be insignificant. The temperature 
model, therefore, was based on the simpler non- 
conservative form of the transport equation. (Woo- 
dard-USGS) 

W79-07943 


LAND USE INFLUENCES ON METALS IN 
STORM DRAINAGE, 
Geological Survey, Columbus, OH. Water Re- 
sources Div.; and Occoquan Monitoring Lab., Ma- 
nassas, VA; and Virginia Polytechnic Inst. and 
State Univ., Blacksburg. 
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Descriptors: *Water — sources, *Heavy 
netals, *Land *Surface waters, 
‘Watersheds(Basins), Runoff, Path of pollutants, 
Farms, Forests, Urban runoff, Storm runoff, Water 

Zinc, Lead, Chromium, Copper, Cadmi- 


ualysis, 
Iron, gr ores Virginia, *Occoquan water- 
ted, *Four watershed. 


§wale washoff in rural areas and storm sewer 
discharges in developed subbasins, are an impor- 
nt factor in the declining water quality of the 
Be Ge weterihed. ibeary Data are present- 


basins of differing land use types. Many 


metals are by organisms as micronu- 
tients. Yet at concentrations they can be 
Sr With the toakcicy level depending ca, the 
a Se dng exposed, and the chemical 
— eo analysed < zinc, lead, 

copper um, iron and manganese. 
Vase 


the Environment, Ottawa (Ontar- 
io). o ryarology Research Div. 


hs SB eroiosy Research Division, Annual Prog- 





gs 
rts and Short Research Notes, 1977-78. p 
20, a 7 fig, 8 ref. Environment Canada 
aters Directorate, Ottawa, Report Series 
No 64 64. HR 75-1. 


Descriptors: *Path of pollutants, eee: 
‘Groundwater, *Water pollution, Analytical tech- 
tigues, Measurements, Aquifer characteristics, 

Sediments, Connate water, Strontium, 
Cesium, Perch Lake(Canada), Chalk River Nucle- 
ut Laboratories. 


= is reported on the measurement of dis- 

wlved and sorbed contaminants in the ground- 
water flow system of the Lower Perch Lake Basin 
tthe Chalk River Nuclear Laboratories (CRNL). 
Field measurement and sampling, , preservation, and 
alysis were used to measure the hydrogeochemi- 
cal parameters of the lake basin. The procedures 
for these processes and the equipment used are 
discussed. The method being developed at CRNL 
obtain undisturbed samples of contaminated 
wpifer materials involves the use of a sediment 
umpler and the separation of the interstitial water 
fom the samples. To determine the distribution 
wefficients for strontium 90 and cesium 137 the 
water and sediment samples are counted individ- 
ully. Flow charts illustrate hydrogeochemical 
wilyses and the procedures for sediment and inter- 
stitial — analysis. (Davison-IPA) 


tmen SUBSTANCES IN OPEQUON CREEK, 


State Water Control Board, Richmond. 
R.W. Ayers. 
lterstate Commission on the Potomac River 
Basin, Rockville, Md. Technical Publication 78-2. 
h;: The Freshwater Potomac, Aquatic Communi- 
tts and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
ind, Flynn, K. C. and Mason, .» Eds., 1978. p 
96, 7 fig, 1 tab, 8 ref. 


Descriptors: *Pesticide residues, *Pesticide kinet- 
ts, *Pesticide toxicity, *Persistence, *Food chains, 
"Aquatic populations, *Fish, Path of pollutants, 









Ecosystems, Monitorin; 

cides, DDT, Dieldrin, 

. Water analysis, Water pollution sources, 
ater quality, Opequon Creek(Virginia). 


Pesticides, Organic pesti 
» Polychlorinated bi- 


A 13-month monitoring program was conducted 
during 1973 and 1974 on the Opequon Creek, 
Virginia, to examine the extent of biological accu- 
mulation of toxic pesticide residues in an aquatic 
ecosystem. Samples of water, fish, and ray ged 
were analyzed for all pesticide com 
locate phases of the poke geen in w 
cide residues were concentrated, to Pe tame vari- 
ations in seasonal pesticide occurrences, and to 
evaluate the importance of the food chain in bio- 
logical accumulation of pesticide residues. Data on 
pesticide residues in fish tissues and bottom sedi- 
ments were updated during an August 1976 
survey. Pesticides and their ante by fish are 
emphasized in a discussion of the theoretical con- 
cepts of biological accumulation of toxic sub- 
stances. Of the 195 water samples analyzed, 38% 
were contaminated with one or more pesticides. A 
total of 13 pesticide compounds were found, most 
of which were organochlorines; organophosphates 
and herbicides were also present. Pesticide residues 
in the water correlated with pesticide application 
activity. The lower food chain level exhibited the 
highest contamination level; the u food chain 
level had the lowest total residue oslo of all fish 
collected, supporting the theory of direct environ- 
mental — of pesticides. Fish collected at the 
end of the heavy pesticide application mac 
August had higher residues than those collected in 
February, the slack period we ponies snplication 
activity. The results indicate that persistent org 
ochlorine pesticide residues may be 
per fewer of these chemicals are used in agri- 
ulture. phlei tnd 
79-0797 


STORM RUNOFF AND COMBINED SEWERS 
IN WASHINGTON, D. C., 
American Univ., Washington, DC. Dept. of Biol- 
ogy. 

. A. Champs. 
In: The Freshwater Potomac, A Communi- 
ties and Environmental Stresses, ings of a 
Symposium, January 1977, higney Park, Mary- 
land, Flynn, K. D. and Maso: , Eds., 1978. p 
151-154, 7 fig, 12 ref. interstale \Caaiiootie on the 
Potomac River Basin, Rockville, MD. Technical 
Publication 78-2. 


uatic 


Descriptors: *Combined sewers, *Discharge mea- 


surement, *Overflow, — runoff relation- 
ships, *Organic *Carbon, 
*Discharge(Water), vhceanga” lutrients, Water 


pollution, Water pollution sources, Storm runoff, 
Average runoff, Potomac River, Washington(DC). 


Storm loadings of dissolved and particulate bela 
ic carbon are summarized for the Washington, D. 

C. area. Dry flow, street runoff, and combined 
sewer overflow from residential and industrial 
areas are compared to the Potomac River yearly 
averages and storm crests. A National Pollutant 
Discharge Elimination System Discharge Permit 
(NPDES) was issued to the District of Columbia 
for discharges to the Potomac River and its tribu- 
taries for 72.2% of the city’s total combined sewer 
acreage. Researchers found that a ‘significant por- 
tion’ of the total storm-water pollutional loads to 
the streams of the District of Columbia come from 
combined sewer discharges. Sanitary sewage con- 
tributes about half of the organic and more than 
50% of the nutrient loadings in combined sewer 
discharges. The average organic and nutrient con- 
centrations of rainfall runoff are about 1/3 of those 
in combined sewer discharges in the Washington, 
D. C. area. Factors affecting the loading intensity 
in storm and combined sewers and their overflows 
include: surrounding land use, the time elapsed 
since streets were cleaned, the degree of cleaning, 
local traffic volume and type, street surface type 
and condition, construction practices, public wo: 

practices, and season of the year. Dissolved and 
particulate organic carbon concentrations in street 
runoff, storm and combined sewers, and overflows 
were found to be four to 10 times higher than 
water samples from the Potomac River. (Davison- 





WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Sources Of Pollution—Group 5B 


W79-07986 


URBAN RUNOFF AND THE STREAM LIFE OF 
THE OCCOQUAN, 
Occoquan Water Shed Monitoring Lab., Manassas, 


VA. 
ee ee ee eee 


ie The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, a, Park, Mary- 
land, Flynn, K. D. and Mason, W Eds., 1978. p 
155-160, 6 fig, 1 tab, 12 ref. Interstate Commission 
on the Potomac River Basin, Rockville, Md. Tech- 
nical Publication 78-2. 


Descriptors: *Urban runoff, *Water pollution 
sources, *Water pollution effects, *Water manage- 
ment, Nutrients, Phosphorus, Nitrogen, Heavy 
metals, Iron, Lead, Zinc, Rainfall, Runoff, Occo- 
quan Reservoir(Virginia). 


The Occoquan Reservoir, on a major tributary of 
the Potomac estuary, was impounded in 1957 to 
provide a raw water supply to the Virginia suburbs 
of Washington, D. C. Although waste water dis- 
charges continue to contribute a significant amount 
of the pollutional load on the impoundment, recent 
studies show that contribution from runoff sources 
is clearly important. Data were collected from 
three sub-basins (Stonewall Road, Irongate, and 
Manassas Mall) during a compound storm event in 
August 1976. No runoff occurred for nine days 
before the event. The precipitation total for each 
site was the same, but the total runoff volumes 
varied widely because of differences in impervious 
area and sub-basin size. The nitrogen (N) and phos- 
phorus (P) content in the runoff exceeded the 
accepted limits by factors of 25 for N and 100 for P 
at times. The initial high peak valued appeared at 
the onset of runoff. Iron concentrations, highest at 
Tron and Stonewall Road, were about 90% 
attached to suspended material. High concentra- 
tions of zinc and lead were observed for Irongate 
and Manassas Mall because of automobile oper- 
ation at these sites. Although the high concentra- 
tions of zinc were within the acceptable ranges for 
— water supplies, those for lead exceeded the 
05 mg/I limit. It is concluded that urban areas 
seem to have the capacity to export water pollut- 
ants from storm drainage at sufficient levels so that 
concern for the aquatic habitat becomes important. 
(Davison-IPA) 
W79-07987 


NUTRIENT MODELING, 

Hydroscience, Inc., Arlington, TX. 

P. J. Young. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
161-166, 5 fig, 3 tab, 2 ref. Interstate Commission 
on the Potomac River Basin, Rockville, MD. 
Technical Publication 78-2. 


Descriptors: *Mathematical models, *Nutrients, 
*Nutrient removal, *Evaluation, Regression analy- 
sis, River basins, River flow, Fluctuations, Nitro- 
gen, Phosphorus, Potomac River, Water pollution, 
Water pollution sources, Pollution abatement, 
Luke(Maryland), Little Falls(Maryland), Potomac 
River basin. 


A review of a recent study is presented in which 
the nutrient levels of the freshwater Potomac were 
determined, and the effectiveness of controls to 
lower these nutrient levels was evaluated. The 
investigation of the relationships between nutrient 
concentrations and flow included analyses of sea- 
sonal effects, sequences within individual runoff 
events, and regression analyses of concentration 
and loading rate versus flow. To characterize and 
determine the controllability of the nutrients reach- 
ing the estuary a mathematical model of the upper 
Potomac River was developed. The model, con- 
sisting of 47 segments from Luke to Little Falls, 
Maryland, is able to handle point and distributed 
loadings for conservative or non-conservative sub- 
stances. Three basic steps were followed for each 
of the three distinct flow periods modeled. Step 1 


Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


involved setting up a calculation to include the 
estimated loadings to the main step from all 
sources contributing nutrients during the flow 
period. Step 2 was concerned with estimating the 
natural background effects and assumed no input 
from man’s activities. The added effects of point 
sources are taken into account by Step 3. It was 
demonstrated that nitrogen and phosphorus 
seemed to behave non-conservatively during 
summer low flow periods. On an annual basis 
nitrogen was considered to behave conservatively 
throughout the basin, but phosphorus continued to 
demonstrate non-conservative characteristics. The 
effectiveness of controls to remove nutrients was 
computed with ~ OE" regressions and the 
ae analysis. The 11 specific conclusions re- 
sulting from this study are presented. (Davison- 


IPA) 
W79-07988 
5C. Effects Of Pollution 


MONITORING SPAWNING GRAVEL IN MAN- 
AGED FORESTED WATERSHEDS, A PRO- 
POSED PROCEDURE, 

Corvallis Environmental Research Lab., OR. Eco- 
systems Modeling and Analysis Branch. 

M. A. Shirazi, D. H. Lewis, and W. K. Seim. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-294 273, 
Price codes: A02 in paper copy, AO! in microfiche. 
Report No. EPA-600/3-79-014, February 1979. 19 
p, 2 fig, 3 tab, 8 ref. 


Descriptors: *Aquatic habitats, *Spawning, 
*Water pollution, *Water pollution sources, *Sedi- 
ments, Fish management, Fish conservation, Ecol- 
ogy, Environmental effects, Salmonids, 
Streambeds, Sampling, Gravels, Coarse aggre- 
gates, Gravimetric analysis, Water analysis, Forest 
management, Watershed management, Monitoring. 


Because silvicultural activities in the Pacific 
Northwest introduce various levels of sediments 
and debris into streams degrading the spawning 
habitats of salmonid fishes, simple, reliable proce- 
dures are needed to monitor spawning substrate to 
assess the possible level of these impacts. A pre- 
liminary rationale for conducting such a monitor- 
ing program is presented for both individual 
spawning sites as well as for the entire stream. 
Spawning takes place in these mountain streams in 
riffles six to 36 inches deep with a water velocity 
of 1.5 to 2.5 ft/sec. The proposed monitoring pro- 
cedure consists of the following steps: (1) select 
known spawning areas in stretches of a stream 
being impacted; (2) identify patches of spawning 
gravel and measure these areas; (3) estimate the 
range of gravel composition of each spawning 
riffle by sampling; (4) use a grab sampler under 
low water conditions after emergence; (5) three 
gallons or more of gravel to be collected, if gravel 
is coarse; (6) the gravel is to be wet-sieved on-site 
and the coarse fraction is to be analyzed volumetri- 
cally; (7) collect remaining gravel in 63 micron 
sieve, dry sieve in the laboratory and analyze gra- 
vimetrically; (8) estimate gravel density, combine 
analysis and determine geometric mean diameter; 
and (9) make a matrix--geometric mean diameter of 
all patches along the stream reach for comparison 
after impact. (Davison-IPA) 

W79-07503 


EFFECTS OF THERMAL DISCHARGE ON 
AQUATIC INSECTS IN THE TENNESSEE 
VALLEY, 

Tennessee Valley Authority, Muscle Shoals, AL. 
Div. of Environmental Planning. 

K. J. Tennesson, and J. L. Miller. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-295 415, 
Price codes: A04 in paper copy, AO] in microfiche. 
Interagency Energy/Environment Research and 
Development Program Report No. TVA/EP-78- 
09 and EPA-600/7-78-128, July 1978. 60 p, 24 fig, 
9 tab, 12 ref. E-AP 80-BDR. 


Descriptors: *Biology, *Animal growth, *Thermal 
stress, *Biorhythms, *Insects, *Growth stages, 
*Environment, Thermal pollution, Heat resistance, 


Heated water, Hydrology, Limnology, Electric 
powerplants, Water pollution sources, Fecundity. 


The burrowing mayfly, Hexagenia bilineata (Say), 
and the midge, Coelotanypus sp., were studied to 
determine their thermal tolerances, and to investi- 
_ their growth and emergence in the vicinity of 

‘ennessee Valley Authority electric generating 
plants. The stages of the life cycle subject to 
thermal dischar,  Abeweg the electric generatin 
plants were emphasized and include the eggs, the 
immatures (stationary or drifting), and the stage of 
emergence to the adult. The immature stages of 
both species showed great tolerance to thermal 
shocks of up to 20C, a greatly reduced mean 
percentage of hatching resulted when were 
subjected to a shock of 15C, and egg deve! t 
was limited at a constant temperature of 37C. 
Nymphal growth was greater in areas where the 
thermal plume extends to the bottom during the 
winter and spring than in ambient areas. In late 
spring development in the ambient areas acceler- 
ated, and adults emerged at about the same date in 
both areas. No significant differences in size and 
fecundity were observed for H. bilineata females 
emerging from either area, but males a 
from thermal plume areas were larger than 
emergi 4 from ambient areas. The differences in 
on 3 ioliogy were not expected to adversely 
affect the species in the study area. (Davison-IPA) 
W79-07505 


INFLUENCE OF A BARITE TAILINGS POND 
RUPTURE ON THE FISHES OF BIG RIVER, 
MISSO 


URI, 

Maryland Univ., Frostburg. Appalachian Environ- 
mental Lab. 

C. H. Hocutt, J. R. Stauffer, Jr., and P. A. Mills. 
In: Surface Mining and Fish/Wildlife Needs in the 
Eastern United States, Proceedings of a Sympo- 
sium, U.S. Fish and Wildlife Service, Morgantown, 
West Virginia, December 1978. Report No. FWS/ 
OBS-78/81, p 177-189, 1978. 1 fig, 11 tab, 35 ref. 


Descriptors: *Water pollution, *Environmental ef- 
fects, *Fish populations, *Fish behavior, *Water 
acre on effects, Sampling, Aquatic environment, 

urbidity, Water quality, Mine wastes, Strip mine 
wastes, Big Riv issouri), Mill Creek(Missouri), 
Buss Branch(Missouri). 


The fish of the Big River, Mill Creek, and Buss 
Branch in Missouri were sampled at 27 stations 
during 1975 and 1976 to determine the effects of a 
barite tailings poet rupture on these fish. Twenty- 
two stations located above and below the dis- 
charge points of Buss Branch into Mill Creek and 
Mill Creek into Big River were sampled during 
1975, and data obtained were compared with sam- 
pling results obtained just prior to the tailings pond 
rupture. This comparison showed that Mill Creek, 
where the tailings pond was located, suffered a 
nonselective stress and the fish community was 
reduced in numbers of species and specimens; the 
effects of the tailings pond rupture on the fish 
community of Big River were negligible. During 
the 1976 survey the 18 stations sampled did not 
necessarily correspond to those sampled in 1975, 
because the study objectives differed. Condition 
factors were calculated for several ies to deter- 
mine if the spill had long-term indirect effects on 
their healthiness. The fish populations of Mill 
Creek had recovered significantly in 1976, so that 
they were probably equivalent to those before the 
spill. (Davison-IPA) 

W79-07507 


INERTIA AND ELASTICITY AS A STREAM 
CLASSIFICATION SYSTEM: YOUGHIOGH- 
ENY RIVER CASE HISTORY EVALUATION, 
Maryland Univ., Frostburg. Appalachian Environ- 
mental Lab. 

J. R. Stauffer, Jr., C. H. Hocutt, M. L. Hendricks, 
and S, L. Markham. 

In: Surface Mining and Fish/Wildlife Needs in the 
Eastern United States, Proceedings of a Sympo- 
sium, U. S. Fish and Wildlife Service, Morgan- 
town, West Virginia, December 1978, Report No. 
eo p 105-118, 1978. 1 fig, 6 tab, 28 
ref. 


Descriptors: *Rivers, *Eutrophication, *Mining 
wastes, *Environmental effects, “Watershed man. 
agement, *Habitat improvement, Seeetiogheny 
River, Sampling, Fish —s Streams, 
toring, Fish migration, River systems, Wildlife 
management, Aquatic habitats, Ecosystems. 


The feasibility of using a stream classification 
system based on the of inertia and elastic. 
ity as applied to data obtained on the Y: i 

eny River is examined. Inertia, the ability of a 
stream to withstand a a2 stress without 
eliciting a structural or tional change, can be 
calculated before a stress occurs. Elasticity is the 
ability of a system to recover once functional or 
structural a has occurred. Since only half the 
parameters to calculate elasticity can be eval- 
uated prior to stress because the type and intensity 
of a potential stress is unknown, inertia may be 
more useful in establishing a stream classification 
system. Structural and functional red are 
major factors for calculating inertia. It is noted that 
functional redundancy was based only on tropic- 
level interaction. Structural redundancy, calculat- 
ed by comsting the number of species ab ache sax ina 
particular family, implies functional redundancy. It 
was observed that areas with the highest inertia 
were not necessarily highest in elasticity. It is 
concluded that high inertia, low elasticity areas 
— be strictly managed as refugia. (Davison- 


IP 
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AN EMPIRICAL TRANSPORT MODEL FOR 
EVALUATING ENTRAINMENT OF AQUATIC 
ORGANISMS BY POWER PLANTS, 

National Power Plant Team, Ann Arbor, MI. 

For primary bibliographic entry see Field 7B. 
W79-07515 


OPPORTUNITIES FOR MAINTENANCE RE- 
HABILITATION OF RIPARIAN HABITATS; 
EASTERN UNITED STATES 


ATES, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 
J. Cairns, Jr., J. R. Stauffer, Jr., and C. H. Hocutt. 
In: Strategies for Protection and Management of 
Floodplain Wetlands and Other Riparian Ecos 
tems, Rational Symposium, December 11-13, 1978, 
Callaway Gardens, Georgia, Johnson, R. R., and 
McCormick, J. F., Eds., p 304-317, 1979. 10 tab, 31 
ref. U.S. t. of Agriculture, Forest Service, 
Washington, DC. GTR-WO-12. E-(40-1) 4939. 


Descriptors: *Riparian waters, *Maintenance, *Re- 
habilitation, *Ecosystems, Baseline studies, Bio- 
logical properties, Chemical properties, Physical 
properties, Pollutants, Monitoring, Evaluation, 
Aquatic habitats, Aquatic organisms. 


The maintenance of ecosystem quality requires the 
following basic components: (1) a baseline biolo; i- 
cal-chemical-physical study of the present coal 
tion; (2) a hazard evaluation based on knowledge 
of known potential pollutants entering the system 
and the estimated biological response to them; and 
(3) a biological-chemical-physical monitoring 
system designed for early warning of imminent 
harm. Difficulties encountered in the rehabilitation 
of an ecosystem include: (1) the original condition 
may not be known, (2) the ecological means of 
rehabilitation may not be possible or understood, 
(3) the cost may be prohibitive, and (4) a species 
may have been genetically altered after a long 
exposure to a man-made phenomenon. Two exam- 
ples in which society’s resistance to ecosystem 
rehabilitation was overcome are discussed. The 
characteristics of ecosystem vulnerability include 
inertia, the ability of a system to resist displace- 
ment of structural and functional characteristics, 
and elasticity which is the ability to recover from 
damage. Calculations of inertia indices and elastic- 
ity indices are presented. All of the parameters 
suggested can be used to calculate the inertia 
index, but the practical use of the elasticity index is 
limited by the lack of present information on dis- 
persal rates of fishes and other aquatic organisms. 
It is concluded that maintenance and rehabilitation 
of riparian habitats in the eastern United States is 
possible with existing technology, and that water 
quality can be maintained through biological as- 
sessment and monitoring. (Davison-IPA) 
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LARVAL FISH DISTRIBUTION IN SOUTH- 
WESTERN LAKE ERIE NEAR THE MONROE 


POWER PLANT, 
Michigan State Univ., East Lansing. Inst. of Water 
Research. 


R.A. Cole. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-286 629, 
Price codes: AOS rive copy, A01 in microfiche. 
Report No. EPA-600/3-78-069, July 1978. 73 p, 3 
fig, 10 tab, 23 ref, 1 append. R804517010. 


Descriptors: *Fish populations, *Fish migration, 

*Entrainment, *Electric power produc- 
tion, *Western Lake Erie, Environmental effects, 
Sampling, se er Plankton nets, Ecosystems, 
Fish establishment, Density, Turbidity, Turbu- 
lence. 


Quantitative sampling of larval fish in western 
Lake Erie and the sampling techniques employed 
ae discussed. Daytime and nighttime tows of 1-m 
plankton nets were used to sample distributions in 
the coastal zone. Here, the larvae occur in very 
dilute, shifting, aggregated concentrations. Studies 
were conducted to contrast day and night sam- 
pling efforts and densities in different levels of the 
water column. The larvae of all abundant fish 
species near the Monroe Powerplant concentrated 
near the bottom during the day and dispersed 
throughout the water column at night, implying 
that representative daytime sampling depends on 
the effectiveness of the gear next to the bottom. 
Depth, turbidity and turbulence vary with distance 
from shore and could influence gear effectiveness 
during daytime studies. Larval fish were sampled 
in flooded tributary valleys and backwaters to 
contrast with samples from the beach front and 
further offshore. Prolarvae were concentrated near 
spawning sites; larvae reaching the lake were rap- 
idly dispersed by currents. Density and mortality 
sampling in the powerplant cooling system re- 
certain larval species were more vulnerable 
to entrainment: gizzard shad were more vulnerable 
than yellow perch, white bass, carp, and goldfish. 
(Davison-IPA) 
W79-07519 


EFFECTS OF SUSPENDED DREDGED MATE- 
RIAL ON AQUATIC ANIMALS, 
California Univ., Bodega Bay. Bodega Marine 


Lab. 
For primary bibliographic entry see Field SE. 
W79-07523 


AQUATIC DISPOSAL FIELD INVESTIGA- 
TIONS ASHTABULA RIVER DISPOSAL SITE, 
OHIO, APPENDIX C, INVESTIGATION OF 
WATER-QUALITY AND SEDIMENT PARAM- 


ETERS, 
State Univ. of New York Coll. at Buffalo. Great 
Lakes Lab. 


R. K. Wyeth, and R. A. Sweeney. 

Army Engineer Waterways Experiment Station, 
Vicksburg, Mississippi, Technical Report D-77-42, 
luly 1978. 344 p, 3 append, 15 tab, 106 fig, 33 ref. 


Descriptors: *Aquatic environment, *Lake Erie, 
‘Sediments, *Water quality, Benthos, *Dredged 
material, *Ashtabula River. 


An investigation to evaluate impacts of the release 
of dredged material on chemical aspects of the 
uatic and benthic environments was conducted 
in Lake Erie off Ashtabula, Ohio, from June 1975 
through September 1976. Samples and measure- 
ments were taken prior to, during, and after the 
telease of materials from a hopper dredge during 
August 1975 and May 1976. The impact on the 
water column was short-lived with a return to 
imbient pre-disposal conditions for most param- 
ters within 90 minutes after release of dredged 
material. Impacts on interstitial water generally 

ogy in less than 90 days after disposal. The 
benthic environment was the most affected in 
terms of chemical changes. A return to predisposal 
conditions did occur within a year primarily due to 
tosion. There was no evidence of heavy metals 
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accumulations by either benthos or fish as a conse- 
apence of disposal of dredged material. A Standard 

lutriate Test preparation time dependency study 
also was done. This investigation resulted in some 
suggested changes for improving 


(WES) 
W79-07525 


reliability. 


RESPONSE OF PHYTOPLANKTON AND BAC- 
TERIA TO WATER QUALITY IN THE 
CHOWAN RIVER, NORTH CAROLINA, 

North Carolina State Univ. at Raleigh. Dept. of 
Botany. 

O. C. Boody, IV. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 301, 
Price codes: A08 in paper copy, AOI in microfiche. 
MS Thesis, 156p, 1979. 26 fig, 2 tab. OWRT B-091- 
NC (1), 14-34-0001-6104. 


Descriptors: ‘*Phytoplankton, Water quality, 
*Algal growth, Algal blooms, Nitrogen, Organic 
| ~se agpg *Pri productivity, Chowan 
ver. 


Simultaneous in situ measurements of primary pro- 
ductivity and heterotrophic activity using a new 
apparatus indicated daily and seasonal variations in 
activity. Using a single, uniformly labeled substrate 
(14C-glucose) at tracer levels, diurnal heterotro- 
phic activity was measured as percentage uptake 
and mineralization. Primary productivity was 
measured using labeled (14C)NaHCO3 at four 
hour intervals throughout the daily photic period. 
Daily variation in peak bacterial activity was as 
much as 0.36% hr-1 to 13.8% hr-1. Variation in 
bacterial activity was also observed on a seasonal 
basis. Activity during summer and spring was gen- 
erally highest during the hours before or just after 
sunrise. Autumn and winter activity, although 
lower than summer and spring, was at higher 
levels during the photic period. Primary produc- 
tivity ranged from 2.73 x 10-3 u : Cl-1 hr-1 to 2.51 
u g Cl-1 hr-1 at Tunis, N.C. and from 3.04 u g Cl-1 
hr-1 to 6.66 u g Cl-1 hr-1 at Colerain, N.C. Algal 
productivity was generally skewed with peak ac- 
tivity during early morning. Population studies of 
algal and bacteria were undertaken at both Tunis 
and Colerain. Both populations were highest in 
summer and spring. The dominant algal groups 
during the summer were Diatoms at Tunis and 
Blue-greens at Colerain. Nutrient analyses indicat- 
ed that winter buildup of inorganic N and inorgan- 
ic P occurs and these elements are available for 
spring blooms when water temperature and light 
conditions become conducive. Multiple linear re- 
gressions of algae and bacteria populations vs. nu- 
trient and some physical data were run to detect 
correlations. (Kiger-North Carolina) 

W79-07568 


SCREENING AQUATIC ECOSYSTEMS FOR 
MUTAGENS WITH FERN BIOASSAYS, 
Massachusetts Univ., Amherst. Dept. of Botany. 
For primary bibliographic entry see Field 5A. 
W79-07588 


BACTERIAL SUPPRESSION OF CHLORELLA 
BY HYDROXYLAMINE PRODUCTION, 
Massachusetts Univ., Waltham. Dept. of Environ- 
mental Sciences. 

P. S. Berger, J. Rho, and H. B. Gunner. 

Water Research, Vol. 13, p 267-273, 1979. 6 fig, 1 
tab, 31 ref. OWRT B-058-MASS(2). 14-34-0001- 
7161. 


Descriptors: *Algal control, Aquatic microbiolo- 
gy, *Biocontrol, *Chlorella, Algal toxins, Bacteria, 
Eutrophication, Nitrification, Hydroxylamine. 


An actively nitrifying Arthrobacter sp. isolated 
from a lake inhibited the growth of Chlorella vul- 
garis. This was found to be due to hydroxylamine 
released by the bacterium during the oxidation of 
ammonium or other reduced nitrogen compounds. 
Plates containing Plate Count Agar streaked with 
Arthrobacter accumulated 5 micrograms ml-1 hy- 
droxylamine-N. Chlorella was sensitive to less than 
0.24 micrograms ml-1 hydroxylamine-N. Non-nitri- 
fying bacterial isolates of lacustrine origin did not 
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demonstrate inhibiting activity. Results indicate 
that nitrifying microorganisms may thus affect the 
population dynamics of algae in eutrophic lakes. 
(Godfrey-Mass) 

W79-07589 


DRINKING WATER AND HEALTH. PART I, 
CHAPTERS 1-5. A REPORT OF THE SAFE 
DRINKING WATER COMMITTEE, 

National Academy of Sciences, Washington, DC. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-270 422, 
Price codes: A25 in paper copy, AOI in microfiche. 
1977. 582 p, 5 fig, 38 tab, 962 ref. 


Descriptors: *Potable water, Water quality stand- 
ards, *Microorganisms, *Suspended solids, *So- 
lutes, *Public health, Toxicity, Water pollution 
effects, Lead, Arsenic compounds, Pesticides, Ra- 
dioisotopes, Radiation, Chlorination. 


A literature review is presented of the effects of 
the constituents of drinking water on human 
health. The risk to man was evaluated on the basis 
of both epidemiological studies and studies of tox- 
icity in laboratory animals. Five classes of contami- 
nants were investigated: microorganisms, particu- 
late matter, inorganic solutes, organic solutes, and 
radionuclides. Chlorine has controlled microorgan- 
isms to an appreciable extent (10,000 cases of wa- 
terborne enteric disease were confirmed in 1975), 
but there are questions concerning toxicity of by- 
=e and residuals in the distribution system. 

ine particles are suspended in drinking water 
which may decrease the efficiency of disinfection, 
act as contaminant carriers, or perhaps produce 
toxic effects. Health effects associated with 22 
inorganic solutes were reviewed, and reexamina- 
tion of the current standards for lead, arsenic, and 
selenium was recommended. One hundred and 
twenty nine organic compounds including 55 pesti- 
cides were examined. Lifetime exposure risk of 22 
known or suspected carcinogens was estimated, 
and an Acceptable Daily Intake (ADI) was calcu- 
lated for 45 compounds judged potentially toxic 
but not carcinogenic. Radiation associated with 
water supplies is usually a small proportion of 
background radiation, but in a few cases, radium 
can reach concentrations that pose a higher risk of 
bone cancer. (See also W79-07591) (Small-FIRL) 
W79-07590 


DRINKING WATER AND HEALTH PART 2, 
CHAPTERS 6 AND 7, A REPORT OF THE 
SAFE DRINKING WATER COMMITTEE, 
National Academy of Sciences, Washington, DC. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-270 423, 
Price codes: A23 in paper copy, AO1 in microfiche. 
1977, 508 p. 


Descriptors: *Toxins, *Water sampling, *Pollutant 
identification, Chemical analysis, Toxicity, Water 
quality control, Pesticide toxicity, Water quality 
standards, Water supply, Insecticides, Herbicides, 
*Potable water, *Public health. 


The potentially harmful effects on human health of 
some of the impurities in drinking water were 
studied. The organic contaminants identified in 
drinking water comprise a small fraction of the 
total organic matter present. Although approxi- 
mately 90% of the volatile organics in drinking 
water have been identified and quantified, these 
represent no more than 10% of the total organic 
material. Only 5-10% of the non-volatile organic 
compounds, have been identified which comprise 
the remaining 90% of the total organic material in 
water. A cautious approach must be adopted when 
dealing with potentially harmful chemicals. For 
many of the organic compounds identified in 
drinking water, virtually no toxicity data is availa- 
ble. To determine those agents for which data is 
most needed, the following assignment of priorities 
was made: (1) The relative compound contration 
and the number of persons likely to be exposed; (2) 
The number of water systems in which the com- 
pounds occur; (3) Positive response to in virto (a) 
mutogenic screening systems; and (b) carcinogen 
pre-screening; (4) Similarity of a compound’s 
chemical structure to others having defined toxic 
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properties; (5) Relationship of dose from water to 
total body burden. (See also W79-07590) (Fortin- 
Florida) 

W79-07591 


ee aren STUDIES ON THE NI- 


THE GOLDFISH CULTURING POND, 

Kyoto Univ., (Japan). Research Inst. for Food 
Science. 

For primary bibliographic entry see Field 5B. 
W79-07592 


PSEUDODACTYLOGYRUS MICRORCHIS 
(MONOGENEA) ON THE GILLS OF CUL- 
TURED EELS-III EXPERIMENTAL CONTROL 
BY TRICHLORFON, 

Fukui Prefecture Fisheries Experimental Station, 
Tsuruga (Japan). 

R. Imada, and K. Muroga. 

Bulletin of the Japanese Society of Scientific Fish- 
- Vol. 45, No. 1, p 25-29, 1979. 3 fig, 1 tab, 4 
ref. 


Descriptors: *Animal parasites, *Worms, *Eels, 
*Pseudodactylogyrus, *Trichlorfon, *Formalin, 
Pesticides, Pesticide toxicity, Chlorinated hydro- 
carbon pesticides, Chlorides, Toxicity, Growth 
stages, Aquiculture, Fish parasites, Bioassay, Fish 
diseases, Fish, Fish hatchery. 


In the first experiment, the effects of trichlorfon, 
formalin and sodium chloride baths on the control 
of Pseudodactylogylus microrchis on eels (Anguil- 
la anguilla) were studied. 0.5 ppm.24 hour-bath of 
trichlorfon proved to be potentially practical in 
both effectiveness and harmlessness. In the second 
experiment, the effective method of treatment with 
0.5 ppm-24hour trichlofon bath was examined. A 
double 0.5ppm-24 hour-bath of trichlorfon with an 
adequate interval was confirmed to be completely 
effective for the control of the worm. The second 
bath was found to be indispensable, because the 
eels became reinfected with the young forms 
hatched from eggs which were laid during the first 
bath. The interval between the first bath and the 
second bath depends on the time required for 
hatching of the eggs. A 3 day interval proved 
adequate at the experimental water temperature of 
25.5-28C. (Deal-EIS) 

W79-07593 


GROWTH AND PRODUCTION OF AMPHI- 
PODS GAMMARUS OLIVII AT DIFFERENT 
TEMPERATURES, 

Akademiya Nauk USRS, Sevastropol. Dept. of 
Physiology of Aquatic Animals. 

G. I. Abolmasova. 

The Soviet Journal of Marine Biology, Vol. 4, No. 
3, p 655-659, 1978. 1 fig, 3 tab, 14 ref. (Translated 
from Russian). 


Descriptors: *Water temperature, *Growth rates, 
*Productivity, *Amphipoda, *Gammarus, Animal 
hysiology, Growth stages, Crustaceans, Size, 

athematical studies, Biomass, Seasonal, Respira- 
tion, Animal metabolism. 


The equation of dependence between the mass of 
Gammarus olivii before and after moulting at 5, 10, 
and 20C is calculated. It is shown that the absolute 
value of body mass increment during moulting is in 
direct proportion to the mass up to coulting. The 
empirical growth curves are S-shaped. The curves 
constructed on the basis of observations are in 
good agreement with the growth curves calculated 
in relation to phsiological indicators. The author 
demonstrates that with the increase of temperature 
the specific growth rate increases accordingly. 
(Deal-EIS) 

W79-07595 


REVIEW OF OXYGEN DEPLETION AND AS- 
SOCIATED MASS MORTALITIES OF SHELL- 
Dory IN THE MIDDLE ATLANTIC BIGHT IN 
1976, 

National Marine Fisheries Service, Highlands, NJ. 
Sandy Hook Sport Fisheries Marine Lab. 


F. W. Steimle, and C. J. Sindermann. 
Marine Fisheries Review, Vol. 40, No. 12, p 17-26, 
1978. 6 fig, 41 ref. 


Descriptors: “Mortality, *Clams, *Oxygen sag, 
*Middle Atlantic Bight, Eutrophication, Oxygen, 
Lobsters, Migration patterns, Migration, Fish mi- 
tion, Animal behavior, Commercial shellfish, 
iological communities, Waste disposal, Weather 
data, Weather patterns, Continental shelf. 


In summer and autumn of 1976, mass mortalities of 
shellfish occurred in a 165-km long corridor of 
severe oxygen depletion paralleling the New 
Jersey coast from 5 to 85 km from shore. Mortali- 
ties of surf clams, Spisula solidissima, the most 
severely affected species, were estimated in excess 
of 140,000 t. Alteration of normal migration pat- 
terns of lobsters and several species of finfish was 
also noted. A series of anomalous meteorological 
and hydrological events Mapp early warm- 
ing of surface waters resulting in early thermocline 
development, and a massive shelf-wide phyto- 
plankton bloom) superimposed on an ly 
stressed coastal area, was considered to be respon- 
sible. The occurrence is ree significant 
because the continental shelf of the Middle Atlan- 
tic Bight, from Cape Cod to Cape Hatteras on the 
east coast of the United States, contains the largest 
known stocks of ocean shellfish of oe aamtaetes 
coastal area of North America. (Deal-EIS) 
W79-07596 


ELEMENTAL DISTRIBUTION IN RELATION 
TO SKIN NECROSES OF MARINE FLAT- 


FISHES FROM THE ENGLISH CHANNEL, 
Wane Coll., London (England). Dept. of Zoo- 
logy. 

Pr Newell, T. C. Appleton, B. E. Brown, and J. 
W. Carnwarth 


Marine Biology, Vol. 51, p 93-99, 1979. 2 fig, 4 tab, 
ret. 


Descriptors: *Industrial wastes, *Fish diseases, 
*Fish parasites, *Skin necrosis, *Fin lesions, *Fiat- 
fish, *Limanda, *Pleuronectes, Platichthys, *Solea, 
*Tissue analysis, Animal pathology, Fish Beirne 
tions, Chemical analysis, Spectroscopy, Chemical 
wastes, Trace elements, Metals, Heavy metals, 
Sodium, Magnesium, Aluminum, Phosphorus, 
Sulfur, Chlorine, Potassium, Calcium, Iron, 
Copper, Zinc, Chromium, Water chemistry, Cad- 
mium, Cobalt, Manganese. 


It has been suggested that industrial waste dis- 
charges are associated with the occurrence of fin 
damage and skin lesions. A mixed population of 
diseased and healthy flatfish consisting of Limanda 
limanda, Pleuronectes platessa, Platichthys flesus 
and Solea solea were collected from an industria- 
lised area (Calais, France) and were compared 
with diseased and healthy. L. limanda caught in a 
non-industrialised area (Brixham, England). Analy- 
sis of skin samples from necrosed and healthy fish 
by X-ray microanalysis and atomic absorption 
spectroscopy has shown that no elemental accumu- 
lation occurs either in necrosed fish, or fish from 
an industrialized area. The fish from Calais were 
heavily infested with the ectoparasitic cope 
Lepeophtheirus pectoralis (O.F. Muller) and, al- 
though few were found on fish from Brixham, it is 
unlikely that this infestation was related to the 
discharge of industrial effluents. (Deal-EIS) 
W79-07597 


METHYLMERCURY: REPRODUCTIVE AND 
BEHAVIORAL EFFECTS ON THREE GEN- 
ERATIONS OF MALLARD DUCKS, 

Fish and Wildlife Service, Laurel, MD. Patuxent 
Wildlife Research Center. 

G. H. Heinz. 

Journal of Wildlife Management, Vol. 43, No. 2, p 
394-401, 1979. 6 tab, 25 ref 


Descriptors: *Mallard duck, *Mercury, *Toxicity, 
*Methylmercury, *Bird eggs, *Tissue analysis, 
*Bioaccumulation, Heavy metals, Animal behav- 
ior, Animal physiology, Reproduction, Growth 
stages, Hatching, Nests, Path of pollutants. 


Three generations of mallard ducks were fed either 
a control diet or a diet containing 0.5 ppm mercury 
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in the form of methylmercury. The levels of mer- 
cury in adult tissues and eggs remained about the 
same over 3 generations. methylmercury diet 
had no effect on adult weights or weight ree» 
during the reproductive season. Females fed a 
containing 0.5 ppm merc’ a ee 
age of their outside their nestboxes did 
controls, and laid fewer eggs and produced 
fewer ducklings. Metylmercury in the diet ap- 
peared to result in a small amount pal 
thinning. Ducklings from parents fed methylmer. 
cury were less responsive than controls to 
recorded maternal calls, but were hyper- 
to a frightening stimulus in avoidance tests; there 
were no significant differences in locomotor activi- 
pad an -field test. (Deal-EIS) 

79-07598 


EFFECT OF HIGH CONCENTRATIONS OF 
PETROLEUM AND PHENOL ON THE ME- 
TABOLISM OF NUCLEIC ACIDS OF ALGAE 
Lnscieose of Blobogy' ot Siiets Seas, Sevastopol 
titute of Bio of Southern 

(USSR). Dept. of Marine Sanitary Hydrobi : 
I. A. Divavin, O. G. Mironov, and I. M. Ts 

The Soviet Journal of Marine Biology, Vol. 4, No. 
1, p 542-544, 1978. 1 tab, 6 ref. (Translated from 
Russian). 


Descriptors: *Biochemistry, *Toxicity, *Phenols, 
*Oil, Oil spills, *Nucleic acids, *DNA, *RNA, 
ceorereys Rhodophyta, Phaeophyta, Marine 
algae, Metabolism, Chemical reactions, Chemical 
analysis, *Plant physiology. 


The authors describe the change in content of free 
nucleotides RNA and DNA in green (Enteromor- 
phia intestinalis, Bryopsis plumosa), red (Callith- 
amnion ie ere and brown (Scytosiphon lo- 
mentaria) algae under the effect of petroleum and 
phenol taken separately and combined in concen- 
trations td Med “ me peo} and g/liter, re- 
spectively. It is foun t petroleum is a stronger 
toxin than phenol. Different reactions of different 
species of algae to the effect of toxicants are dis- 
covered. The authors hypothesize that the changes 
in free nucleotide content are due to the disruption 
of biosynthesis of nucleotides and nucleic acids. 
(Deal-EIS) 

W79-07599 


UPTAKE OF METHYLAMINE (AN AMMONI- 
UM ANALOGUE) BY MACROCYSTIS PYRI- 
FERA (PHAEOPHYTA), 

California Inst., of Tech., Corona Del Mar. Kerck- 
hoff Marine Lab. 

For primary bibliographic entry see Field 5B. 
W79-07600 


AVAILABILITIES OF THREE IRON COM- 
POUNDS AS DIETARY IRON SOURCES FOR 
RED SEA BREAM, 

Kyushu Univ., Fukuoka, (Japan). Fisheries Re- 
search Lab. 

S. Sakamoto, and Y. Yone. 

Bulletin of the Japanese Society of Scientific Fish- 
eries, Vol. 45, No. 2, p 231-235, 1979. 5 tab, 14 ref. 


Descriptors: *Fish diets, *Iron, Fish hatchery, 
*Bream, *Chrysophrys, *Tissue analysis, Chlor- 
ides, Fish management, Aquiculture, Biochemistry, 
Amino acids, Absorption, Chemical analysis, Che- 
lators, Acids, Enzymes. 


Two experiments were conducted to compare the 
availability of ferrous chloride, ferric chloride, and 


ferric citrate as the iron sources in the diet for red 9, 


sea bream, Chrysophrys major. Iron contents of 
the test diets were adjusted to approximately 15 
mg per 100 g of diet in experiment I, and 20 mg 
per 100 g in experiment II. Fish were reared on the 
test diets at 25 degrees C over a 73-day period 
(Exp. I) and over a 90-day period (Exp. Il). At the 
end of the feeding trial, hematological examina- 
tions and chemical analyses of the blood serum 
were conducted. At the 15 mg Fe per 100 g diet 
level, fish fed the diet supplemented with ferric 
citrate showed a slight iron deficiency anemia, but 
fish fed the diets with supplemental ferrous chlo- 
ride and ferric chloride did not. On the other hand, 
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stthe 20 mg Fe per 100 g diet level, no anemia was 
found in the ferric citrate group. Therefore, it is 
concluded that the amount of ferrous chloride and 
ferric chloride required for the prevention of iron 

y anemia corresponds to 15 mg Fe per 
100 g diet, and that of ferric citrate corresponds to 


ty ot 100 g diet. (Deal-EIS) 


(CORRELATIONS BETWEEN 

MAGNA AND FATHEAD MINNOW (PIME- 
PHALES PROMELAS) CHRONIC TOXICITY 
VALUES FOR SEVERAL CLASSES OF TEST 
SUBSTANCES 


‘J 
Procter and Gamble Co., Cincinnati, OH. Ivory- 
dale Technical Center. 
for primary bibliographic entry see Field SA. 
W79-07603 


Manchester Univ. (England). 

L. Brown, E. G. Bellinger, and J. P. Day 
Environmental Pollution, Vol. 18, p 203-211, 1979. 
fig, 3 tab, 18 ref. 


Descriptors: ‘*Dieldrin, ‘*Pesticide residues, 
Sewage effluents, *Textile industry, Pesticide ki- 
nttics, Chlorinated hydrocarbon pesticides, Organ- 
ic compounds, Path of pollutants, Industrial 
wastes, Chemical wastes, Textiles, Water chemis- 
tty, Bottom sediments, Particle size. 


in concentrations were measured during 
"6 and 1977 in the River Holme and some of its 
tibutaries, Yorkshire, England. The presence of 
dieldrin arises from its use as a mothproofer in the 
textile industry. Concentrations were measured 
fom both water and sediment samples from each 
site. The highest levels of dieldrin were found 
tow sewage works outfalls as the textile mills 
were discharging their effluent to sewer, not direct 
into the river. Stations above sewage outfalls had 
lower concentrations. Less than 30% of the diel- 
dfin was associated with particles of less than 0.7 
nillimicrons in diameter. Concentrations of diel- 
din in this river catchment were thought to be 
high enough to have a biological effect and this 
| bend briefly discussed. (Deal-EIS) 


ACCUMULATION OF CADMIUM BY ARTE- 
MIA SALINA, 
Queen Mary Coll., London (England). Dept. of 
Toology and Comparative Eegeowey- 

|.R. Jennings, and P. S. Rain 

a Biology, Vol. 51, p re 33, "1979, 2 fig, 2 tab, 


Descriptors: *Brine shrimp, 
chains, *Bioaccumulation, Tissue analysis, Path of 
pllutant, Heavy metals, Animal physiology, 
Animal metabolism, Chemical analysis, Digestion, 
Absorption, Phytoplankton, Crabs, Tracers, Ra- 
dioactivity, Techniques, Radioisotopes,. 


*Cadmium, *Food 


The relative importance of accumulation of cadmi- 
wm by Artemia salina directly from solution and 
fom ingested food has been studied at 3 cadmium 
concentrations (0.1, 1 and 10 ppm) under con- 
tolled experimental conditions. At each cadmium 
concentration, A. salina were exposed to cadmium 
in4 ways; in solution; in solution the presence of 
litex ‘food’ particles; in solution with cadmium- 
th Dunaliella tertiolecta as a food source; and to 
admium-rich D. tertiolecta alone. Net accumula- 


@ ton of cadmium by A. salina continued throughout 


Sdays exposure under all 4 conditions. When the 
bine shrimp were removed to cadmium-free con- 
titions, their accumulated cadmium concentrations 
declined and levelled off to a stabilised plateau 
ter 10 days. From consideration of these stabi- 
led levels it was shown that at least 30% of 
admium accumulation directly from solution 
cccurs via uptake through the alimentary tract. At 
lower cadmium exposures uptake from food is the 
tajor route for cadmium accumulation, but at 

exposures the cadmium-saturated food 
source displaced cadmium-rich water from the gut 
ind therefore actually inhibited cadmium accumu- 
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lation. This study, therefore, concludes that the 
food chain will be the major source of cadmium as 
long as the previous trophic level has the ability to 
accumulate the metal to such an extent as to make 
it more available to the consumer than by direct 
UW cong seawater. (Deal-EIS) 


TOXICITY OF CADMIUM CHLORIDE AND 
LEAD NITRATE TO CHIRONOMUS TENTANS 


LARVAE, 
Zool Univ., Ujjain, (India) School of Studies in 


logy. 

S. Rathore, P. K. Sanghvi, and H. Sw: 
Envisuomnenal Pollution, Vol. 18, p 173- BATT, 1979. 
1 tab, 17 ref. 


Descriptors: *Cadmium, *Lead, *Toxicity, *Dip- 
tera, *Tissue analysis, *Textile industry, C! llorides, 
Nitrates, Lira metals, Larval growth stage, Food 
chains, Fish food organisms, Chemical wastes, 
Pulp wastes, Protein. 


Chironomid larvae form an important link in 
aquatic food chains. Effluents from textile and pulp 
mills contain cadmium and lead salts which are 
Fe god to chironomid larvae, an important fish 

. Toxicities of cadmium chloride and lead 
nitrate were studied under experimental conditions 
and the mean survival time and LD100 values 
were calculated. The LD100 values were 20 and 
70 ppm for cadmium chloride and lead nitrate, 
respectively. Results su; uggest that following poison- 
ing by CdCi2 the total protein contents of the 
chironomid larvae decrease. This may diminish the 
nutritive value of these larvae as fish food. Qualita- 
tive analysis of larvae following exposure to CdCl2 
and Pb(NO3)2 showed that these heavy metals 
were taken up by the chironomids. (Deal-EIS) 
W79-07606 


EFFECT OF METHAMIDOPHOS ON THE 
GROWTH RATE AND ESTERASE ACTIVITY 
OF THE COMMON CARP CYPRINUS CARPIO 


L. 
Malaya Univ., Kuala Lumpur (Malaysia). Dept. of 


Zoology 

Y.N. thin, and K. I. Sudderuddin 

Environmental Pollution, Vol. 18, P 213-219, 1979. 
2 fig, 2 tab, 12 ref. 


Descriptors: *Carp, *Growth rates, *Enzymes, 

*Toxicity, *Methamidophos, *Carbaryl, *Lindane, 

Tissue analysis, *Acetylcholinesterase, *Carboxy- 

lesterase, Diquat, Fry, Poisons, Inhibitors, Fish 

physiclogy, Animal metabolism, Insecticides, Fish 
vior. 


The acute toxicity of methamidophos and three 
other compounds to fingerlings of the common 
carp was determined. The 96-h LCS50O values were 
68 mg/litre for methamidophos, 1.7 mg/litre for 
carbaryl, 0.21 mg/litre for lindane and 50 m pe 
for diquat. The acetylcholinesterase (AChE) ani 
carboxylesterase (CarE) activities of the brain ng 
liver were monitored over six weeks in fish poi 
soned with sublethal doses of methamidophos. 
Brain CarE was more sensitive than AChE, but for 
the liver the reverse was true. In either case the 
degree of enzyme inhibition increased with in- 
creasing insecticide concentrations in the water. 
After exposure to methamidophos at 20 mg/litre 
for 48 h liver AChE and CarE recovered faster 
than those of the brain. For both organs CarE 
recovered faster than AChE. At sublethal doses 
methamidophos affected the growth rate of the 
fish but no direct relationship between growth and 
insecticide concentrations could be established. 
(Deal-EIS) 

W79-07607 


CHRONIC LEAD POISONING IN A HERD OF 
MUTE SWANS, 
MAFF Veterinary Investigation Centre, Lough- 
br h (England). 

impson, A. E. Hunt, and M. C. French. 
Eivkoameend Pollution, Vol. 18, p ig: 202, 1979. 
10 fig, 4 tab, 17 ref. 


Descriptors: *Lead, *Toxicity, *Mute Swan, 
*Mortality, *Tissue analysis, *Bioaccumulation, 


Effects Of Pollution—Group 5C 


*Anemia, Swans, Waterfowl, Poisons, Heavy 

metals, Iron, Zinc, Animal pathology, Animal 

Westen” Path of pollutants, Chemical analysis, 
eight. 


Lead poisoning due to the ingestion of lead fishing 
shot was shown to be the cause of death of a 
number of mute swans Cygnus olor. The area in 
which they were feeding was shown to be heavily 
contaminated with fishing shot. The results of 
clinical, histopathological, haematological and ana- 
pbs ra examinations are reported. The kidneys of 

¢ dead birds contained from 350 to 6650 micro- 
grams/g DM of lead and blood lead levels in the 
remainder of the herd were greatly elevated, rising 
to 3290 micrograms/100ml. Consistently elevated 
liver levels of iron and zinc and a marked loss of 
body weight were all directly proportional to the 
increase in kidney lead concentration. (Deal-EIS) 
W79-07608 


METAL CONTENTS OF THE TWO MARINE 
ALGAE FOUND ON IRON ORE TAILINGS, 
Chinese Univ. of Hong Kong. Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W79-07609 


LETHAL AND SUBLETHAL EFFECTS OF 
BINARY MIXTURES OF CYANIDE AND HEX- 
AVALENT CHROMIUM, ZINC, OR AMMO- 
NIA TO THE FATHEAD MINNOW (PIME- 
PHALES PROMELAS) AND RAINBOW 
TROUT (SALMO GAIRDNERD, 

Minnesota, Univ., St. Paul. Dept. of Entomology, 
Fisheries, and Wildlife. 

S. J. Broderius, and L. L. Smith, Jr. 

Journal of the Fisheries Research Board of 
or Vol. 36, p 164-172, 1979. 1 fig, 2 tab, 31 
ref. 


Descriptors: *Toxicity, *Minnows, *Rainbow 
trout, *Chemical properties, *Cyanide, Zinc, Chro- 
mium, Bioassay, Mortality, Ammonia, Fish physi- 
ology, Growth rates, Chemical reactions, Math- 
ematical models, Juvenile growth stage. 


Various models have been proposed to predict the 
combined interactive effect on fish of mixtures of 
poisons from separate toxicities of individual sub- 
stances. The success of these models was tested, 
using data describing the lethal and sublethal ef- 
fects of individual substances or binary mixtures of 
HCN and Cr(VI), Zn(II), or ammonia to the fath- 
ead minnow and rainbow trout. Using the strictly 
additive toxic unit and additive index approach, it 
was determined from log-dosage mortality curves 
that the Zn-HCN and ammonia-HCN mixtures 
were more acutely toxic and Cr-HCN less toxic 
than predicted. The concentration and response 
addition models, which have been proposed for 
toxicants whose joint action is similar or independ- 
ent, respectively, could not be used to predict 
dosage-mortality curves for the HCN mixtures. 
Linear regression lines representing the growth 
response of fish to log concentration for toxicants 
alone and in binary combinations were not signifi- 
cantly different, thus, for the toxic substances 
tested, the sublethal joint action of individual toxi- 
cants was not predictable from existing models 
and, in most cases, no interaction was indicated. 
The interactive nature of toxicants may be a func- 
tion of the concentrations tested causing different 
biological processes to be affected (e.g. mortality 
vs. growth), and therefore different responses to be 
measured. A need still exists for development of a 
valid multiple toxicity approach for evaluating and 
predicting the toxicity of chemical combinations. 
(Deal-EI8) 

W79-07610 


EFFECT OF PHENOBARBITAL AND HEXO- 
BARBITAL TREATMENT ON LEPIDOCEPHA- 
LICHTHYS THERMALIS, A FRESH WATER 
FISH, 

Marathwada Univ., Aurangabad (India). Dept. of 
Chemistry. 

M. S. Kachole, S. S. Pawar, and A. G. Mahajan. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p. 488-491, 1979. 1 fig, 12 ref. 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Descriptors: *Tissue analysis, 
rae *Phenobarbital, omeaiear, 
bital, *Lepidocephalichthys, Freshwater fish, Fish 

hysiology, Animal metabolism, Oxygen, Proteins, 
Pipids, Organic compounds, Absorption. 


L. thermalis were exposed to 1 ppm of either 
phenobarbital or hexabarbital for seven days. Rela- 
tive liver weights and liver 9,000 g protein levels 
were found to be concomitantly decreased. Body 
weight, oxygen uptake and liver lipase activity did 
not show any considerable differences in treated 
untreated fishes. Brain cholinesterase activity was 
found to be decreased in fishes treated with pheno- 
barbital and hexobarbital. (Deal-EIS) 

W79-07611 


THE EFFECTS OF HYDROGEN CYANIDE ON 
ASELLUS COMMUNIS AND GAMMARUS 
PSEUDOLIMNAEUS AND CHANGES _IN 
THEIR COMPETITIVE RESPONSE WHEN EX- 
POSED SIMULTANEOUSLY, 

Minnesota Univ., St. Paul. Dept. of Entomology, 
Fisheries and Wildlife. 

D. M. Oseid, and L. L. Smith, Jr. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 439-447, 1979. 6 tab, 8 ref. 


Descriptors: *Fish physiology, *Toxicity, *Domi- 
nant organisms, *Hydrogen cyanide, *Gammarus, 
*Asellus, Isopods, Zooplankton, Competition, 
Animal behavior, Bioassay, Animal reproduction, 
Chemical properties, Fish eggs, Chemical wastes. 


In the present study, short-term tests were done on 
each species alone and then full-life-cycle tests 
were performed on each species alone and then 
with the two together. The 96-h LCS0 for Asellus 
was 2,295 microgram/] HCN and for Gammarus 
was 169 microgram/1. The highest no-effect con- 
centration on Asellus in the full-life-cycle test lies 
between 29 and 40 microgram/l. The no-effect 
concentration on Gammarus was between 16 and 
21 microgram/l. When exposed together to low 
levels, the competitive advantage shifted from 
Gammarus to the normally passive Asellus. (Deal- 


EIS) 
W79-07612 


METHYLAMINE UPTAKE IN THE GREEN 
ALGA CHLORELLA PYRENOIDOSA, 
Rochester Univ., NY. Dept. of Biology. 

J. L. Pelley, and T. T. Bannister. 

Journal of Phycology, Vol. 15, p 110-112, 1979. 1 
fig, 11 ref. 


Descriptors: *Absorption, *Chlorella, *Nitrogen, 
*Methylamine, *Penicillium, Ammonium com- 
pounds, Kinetics, Chemical properties, Chemical 
analysis, Enzymes, Biochemistry, Cytological stud- 
ies, Nitrogen compounds. 


Methylamine uptake in nitrogen-starved Chlorella 
pyrenoidosa follows Michaelis-Menten kinetics: 
maximum uptake is about 1.6 nmol/microl cells/ 
min half-saturation occurs at 4 microM methyla- 
mine, and the slope in the range where uptake is 
proportional to concentration is 0.4 nmol microl/ 
min/microM. In cells grown in the presence of a 
non-limiting nitrogen concentration, methylamine 
uptake is directly proportional to concentration up 
to at least 0.5 mM, and the slope is 1/500 that for 
starved cells. Similar uptake kinetics have been 
reported for Penicillium chrysogenum and attribut- 
ed to an inducible ‘ammonium permease’. Appar- 
ont: a similar permease occurs in algae. (Deal- 


W79-07613 


RELATION BETWEEN TOXICITY AND ACCU- 


MULATION OF VARIOUS CHLOROPHEN- 
OLS IN GOLDFISH, 

Kyushu Univ., Fukuoka (Japan). Faculty of Agri- 
culture. 


For primary bibliographic entry see Field 5B. 
W79-07614 


REQUIREMENT OF RED SEA BREAM FOR 
DIETARY MG, 


ey Univ., Fukuoka (Japan). Fisheries Re- 
search Lab. 

Ss. Sakamoto, and Y. Yone. 

Bulletin of the Japanese Society of Scientific Fish- 
eries, Vol. 45, No. 1, p 57-60, 1979. 1 fig, 5 tab, 16 


ref. 
Descriptors: *Magnesium, *Fish diets, *Bream, 
*Chrysophrys, ‘*Tissue analysis, Aquiculture, 


Chemical analysis, Fish management, Growth 
rates, Calcium, Phosphorus, Fish diseases, Fish 
physiology. 


Red sea bream, Chrysophrys major, were fed diets 
with and without supplemental magnesium (66 and 
12 mg Mg per 100 g diet, respectively) over a 60- 
day period. No significant differences were recog- 
nized between the two groups in the following 
determinations: the growth rate, feed efficiency, 
condition factor, and hepatosomatic index; the he- 
moglobin content, hematocrit valve, red blood cell 
count, mean corpuscular hemoglobin, mean cor- 
puscular volume, mean corpuscular hemoglobin 
concentration, mean corpuscular diameter, per- 
centage of immature erythrocytes, a number of 
lymphocytes and granulocytes per 1000 red blood 
cells, and content of magnesium in the whole 
blood; the blood serum levels of calcium inorganic 
phosphorus, and urea-N; the moisture, lipid, and 
glycogen content of the dorsal muscle and liver; 
and the ash, calcium, aay meet and magnesium 
content of the vertebrae. Furthermore, no patho- 
logical change was reco; in the organs, 
erythrocytes, and leucocytes of fish fed the diet 
without the magnesium supplement. From these 
findings, it appears that magnesium supplementa- 
tion in the diet for red sea bream is not essential, 
when the magnesium exists at a level exceeding 12 
me es 100 g diet. (Deal-EIS) 


CADMIUM TOXICITY OF LABORATORY 
AND FIELD POPULATIONS OF DAPHNIA 
GALEATA MENDOTAE, 

Argonne National Lab., IL. Radiological and En- 
vironmental Research Div. 

J. S. Marshall. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 453-457, 1979. 1 fig, 10 ref. 


Descriptors: *Cadmium, *Lethal limit, *Daphnia, 
Toxicity, Mortality, Heavy metals, Aquatic popu- 
lations, Zooplankton, Mathematical studies, Lake 
Michigan, Animal physiology, Water pollution ef- 
fects, Laboratory tests, On-site-investigations, 
Methodology. 


The purpose of this paper is to report on the 
relationship between exposure time and cadmium 
toxicity to laboratory and field populations of 
Daphnia galeata mendotae, as summarized in a 
mium toxicity curve, and to derive a cadmium 
toxicity curve, and to derive a cadmium applica- 
tion factor. The 96-h ECS0 is 30 microg Cd/L and 
the 48-h ECS0 is 40 microg Cd/L. The long-term 
effects of increased cadmium concentrations on 
relative carrying capacity for D. galeata mendotae 
populations, K, is represented by the equation K = 
1.0-0.065 Cd, and the corresponding chronic EC is 
0.15 microg Cd/L. (Deal-EIS) 
W79-07616 


STUDIES ON INTRAPERITONEAL TOXICITY 
OF LEAD TO CICHLASOMA NIGROFASCIA- 
TUM (GUENTHER) DEVELOPMENT, 

Uppsala Univ. (Sweden). Inst. of Zoology. 

P. T. E. Ozoh. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 676-682, 1979. 2 tab, 27 ref. 


Descriptors: *Lead, *Toxicity, *Cichlids, Metals, 
*Mutagens, *Teratogens, Fish reproduction, Fry, 
Larval growth stage, Mortality, Fish physiology, 
Spawning, Fertility, Heavy metals, Embryonic 
growth stage, Water pollution effects. 


Zebra cichlids were exposed to several concentra- 
tions of lead (50-600ppm) via intraperitoneal injec- 
tions. Lead affected ovulation and its frequency. 
All the doses were more toxic to females, which 
experienced ovulation stresses, loss of muscular 





coordination and_ balance, swimming 
bouts, swollen stomachs and fin ly falling to the 
bottom followed by death. In the "Zebra cichlids 
that out-lived lead toxicity, spermatogenesis and 
oorgenesis occurred up to 300 ppm. Lead affected 
pian dt and ghaety! 4 Lead also induced a number 
of lethal and non-lethal congenital malformations 
in the fry. (Deal-EIS) 
W79-07617 


CHEMICAL CONTAMINATION BY PCBS IN 
THE FISHES OF A FRENCH RIVER: THE 
FURANS (JURA), 

Ecole Nationale Veterinarie de Lyon (France). 
Lab. of Toxicolo; 

G. Keck, and J. ffenot. 

Bulletin of Environmental Contamination 
ee Vol. 21, p 689-696, 1979. 5 fig, 1 abs 8 


Descriptors: *Polychlorinated biphenyls, *Brown 
trout, *Bullheads, *Pesticide residues, *Tissue anal- 
ysis, *Bioaccumulation, *Furans River(France), 
*Cyprinids, PCB, Salmonids, Chlorinated hydro- 
carbon pesticides, Pesticide kinetics, Path of pollut- 
ants, DDT, Size, Weight, Lipids, Chemical analy- 
sis, Water pollution effects. 


Representative species of the fish population of the 
Furans River were analyzed for PCB content. The 
levels of PCBs found in the fishes were relatively 
high, much higher than the levels of organochlor- 
ine pesticides. The most striking fact is the high 
degree of accumulation by the barbel and the cub 
(Cyprinids) in com nm with the Salmonids, 
trout and grayling. The distribution of PCBs be- 
tween the organs ales according to the s 
the liver always concentrates most; the 
the eggs also contain high conearraitek 
levels in the kidney and the muscle vary with the 
geod (Deal-EIS) 

79-07618 


TRENDS IN APPLIED PHYCOLOGY WITH A 
LITERATURE REVIEW: SEAWEED FARMING 
ON AN INDUSTRIAL SITE, 
Department of Marine Goteborg 
(Sweden). 

For primary bibliographic entry see Field 5B. 
W79-07619 


Botany, 


COMPARISON OF TOXINS IN THREE ISO- 
LATES OF GONYAULAX TAMARENSIS (DIN- 
OPHYCEAE), 

Rhode Island Univ., Kingston. 

For primary bibliographic entry see Field 5A. 
W79-07620 


TOXICITY AND BIOACCUMULATION OF 
HEXACHLOROCYLOPENTADIENE 
HEXACHLORONORBORNADIENE AND 
HEPTACHLORONORBORNENE IN LARVAL 
AND EARLY JUVENILE FATHEAD MIN- 
NOWS, PIMEPHALES PROMELAS, 
Environmental Research Lab., Duluth, MN. 

R. L. Spehar, G. D. Veith, D. L. DeFoe, and B. V. 
Bergstedt. 

Bulletin of Environmental Contamination and 
Toxicolog,, Vol. 21, p 576-583, 1979. 3 tab, 21 ref. 


Descriptors: *Chlorinated hydrocarbon pesticides, 
*Toxicity, *Minnows, *Tissue analysis, *Bioaccu- 
mulation, *Cyclodiene insecticides, 
Hexachlorocyclopentadiene, Pesticide toxicity, 
Pesticide kinetics, Chemical analysis, Chemical re- 
actions, Chemical properties, Insecticides, Bio- 
assay, Mortality, Fish physiology, Larval growth 
stage, Juvenile growth stage. 


The purpose of this study was to determine the 
toxicity and bioaccumulation of 
hexachlorocyclopentadiene and selected deriva- 
tives using 30 day flow through tests with larval 
and early juvenile stages of the fathead minnow. 
Thirty-day exposures with larval and early juve 
nile fathead minnows showed that concentrations 
of 7.3, 38.4, and 40.0 micrograms/L and above of 
hexachlorocyclopentadiene, 

hexachloronorbornadiene, and 
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REMOBILIZATION OF SEDIMENT-ASSOCI- 
op ad BY THE WORM NEREIS DIVER- 
International Lab. of Marine Radioactivity, Monte 
Carlo (Monaco). Oceanographic Museum. 

D. L. Elder, S. W. Fowler, and G. G. Polikarpov. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 448-452, 1979. 1 fig, 10 ref. 


Descriptors: *Polychlorinated biphenyls, *Worms, 
*Absor tion, *Bottom sediments, *Nereis, *Depur- 
ation, *Bioconcentration, *Tissue analysis, Marine 
benthos, Sediments, Chlorinated hydrocarbon pes- 
ticides, Path of pollutants, Chemical analysis, Or- 
ganic compounds, Animal metabolism. 


In order to test the existence and degree of impor- 
tance of remobilization of PCBs from sediments, 
the polychaete Nereis diversicolor was exposed to 
sediment containing = PCB. The worms 
absorbed PCBs until equilibrium was reached in 
40-60 days. The concentration factors was approxi- 
mately 3.5. Following transfer to uncontaminated 
sediments the PCB content of the worms steadily 
decreased. It was theorized that the depuration 
fate was dependent on the PCB level in the sedi- 
ments. (Deal-EIS) 

W79-07623 


THE CHRONIC TOXICITY OF CARBARYL 

AND LINDANE TO THE FRESHWATER MOL- 

LUSC LYMNEA STAGNALIS L, (TOXICITE 

Saige DU CARBARYL ET DU LIN- 
CHEZ LE MOLLUSQUE D’EAU 

LYMNEA STAGNALIS L), 

Paris-11 Univ., Orsay perene). Lab. de Zoologie. 

J. Seuge, and R. Bluzai 

Water Research, Vol. "3, p 285-293, 1979. 4 fig, 5 

tab, 20 ref. (English Abstract). 


Descriptors: *Toxicity, *Insecticides, *Mollusks, 
*Lindane, Carbaryl, *Lymnea, *Embryogenesis, 
Freshwater snails, Growth rates, Larval growth 
state, Animal physiology, Animal metabolism, Fe- 
cundity, Fertility, Pesticide toxicity, Carbamate 
pesticides, Chlorinated hydrocarbon pesticides. 


The chronic toxicity of the two insecticides to 
snails was studied from the hatching of the eggs. In 
the case of lindane, the rearing of larvae is impossi- 
ble beyond a 2 mg/I concentration. With these two 
toxic products (1 or 2 mg/) the shell growth is 
teduced in proportion to the doses. The shell calci- 
fication is clearly disturbed only by lindane. This 
product (1 mg/l) produces a decrease of the fecun- 
dity more evident than carbaryl (2 mg/l). The 
fertility of the eggs is reduced when they are laid 
and incubated in these toxic solutions from the 2 
mg/l concentration. The embryogenesis is dis- 
turbed by lindane. An early intoxication by these 
two insecticides, compared with a late one, affects 
the biological parameters more severely. (Deal- 


EIS) 
W79-07624 


IOCONCENTRATION OF CHLORDANE BY 
THE GREEN ALGA SCENEDESMUS QUADRI- 
A. 


Toronto Univ. (Ontario). Faculty of Forestry. 

V. Glooschenko, M. Holdrinet, J. N. A. Lott, and 
R. Frank. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 515-520, 1979. 1 tab, 20 ref. 


Descriptors: *Scenedesmus, *Chlorinated hydro- 
carbon pesticides, *Chlordane, *Bioconcentration, 
Chlorophyta, Pesticide kinetics, Path of pollutants, 
Metabolism, Phytoplankton, Organic compounds, 
Chemical analysis, Aquatic algae, Biodegradation. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Results show a bioconcentration factor of 6,000 to 
15,000 for cis and trans chlordane at all treatment 
levels after 24 hr. This is in contrast to a biocon- 
centration factor of 98,000 observed in the un- 
branched filamentous algal Oedogonium. The 
greater algal biomass represented by Oedogonium 
may have contributed to increased pesticide 
uptake. Our work shows the major isomers of 
technical chlordane are concentrated by Scenedes- 
mus from initial environmental levels as low as 0.1 
micrograms/L. The 0.1 micrograms/L level is ap- 
proximately 1/100 of the water solubility of techni- 
cal chlordane. The data indicate that bioconcentra- 
tion ae occurring within the first 24 hr. 


W79-07625 


ae week Gh POISONING TO 
SOME FRESH WATER 


TELEOSTS - 
ACETYLCHOLINESTERASE INHIBITION, 
D.A.V. Coll., Muzaffarnagar (India). Pollution 
Relevant Research Lab. 

S. R. Verma, A. K. Tyagi, M. C. Bhatnagar, and 
R. C. Dalela. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 502-506, 1979. 2 tab, 14 ref. 


Descriptors: he soa gry be pesticides, *Pes- 
ticide toxicity, *Enzymes, *Acetylcholinesterase, 
*Tissue analysis, *Channa, *Cirrhina, *Malathion, 
Biochemistry, Chemical analysis, Insecticides, 
Freshwater fish, Fish physiology, Animal metabo- 
lism, Mortality, Inhibition, Water pollution effects. 


The activity of AChE in the brain, liver and mus- 
cles of Channa gachua and Cirrhina mrigala was 
determined after exposure of fishes to sublethal 
concentrations of Zolone, Rogor and Malathion. A 
significant fall in the AChE activity has been ob- 
served after treatment in both the fishes. A pro- 
gressive significant fall in the enzyme activity has 
been observed in all tissues with increased pesti- 
cide concentrations. The highest fall in the activity 
of this enzyme was observed in brain of C. mrigala 
after three days exposure to Malathion, while least 
in liver of C. gachua exposed for seven days in 
Rogor. (Deal-EIS) 

W79-07626 


EFFECT OF INTERMITTENT CHLORINA- 
TION ON DEVELOPING ZEBRAFISH EM- 
BRYOS (BRACHYDANIO RERIO), 

Florida Inst. of Tech., Melbourne. Dept. of Bio- 
logical Sciences. 

S. F. Yosha, and G. M. Cohen. 

Bulletin of Environmental Contamination and 
boa Vol. 121, p 703-710, 1979. 3 fig, 3 tab, 
24 ref. 


Descriptors: *Chlorine, *Toxicity, *Embryonic 
growth stage, *Chlorination, *Zebrafish, Larval 
growth stage, Mortality, Ions, Calcium, Magne- 
sium, Chlorides, Fish eggs, Fish physiology, Water 
quality, Water pollution effects. 


The primary objective was to determine whether 
chlorine adversely affects the hatchability of fresh- 
water fish embryos and to what extent, if any, 
chlorine toxicity is modified by the ionic composi- 
tion of the water. Contrary to initial expectations, 
chlorine, even at a relatively high concentration (1 
mg/mL total residual chlorine), was not toxic to 
developing zebrafish embryos prior to hatching. 
However, chlorine in the presence of a mild exter- 
nal ionic stress (CaCl2 and MgCl2) significantly 
reduced the number of embryos hatched. Chlorine 
was toxic to newly hatched larvae in all solutions 
tested, whereas no mortalities of the newly 
hatched larvae occurred in any of the solutions in 
the absence of chlorine. Once again ionic stress 
potentiated the effects of chlorine. (Deal-EIS) 
W79-07627 


VESSEL-RELATED CONTAMINATION OF 
SOUTHERN CALIFORNIA HARBOURS BY 
COPPER AND OTHER METALS 

Southern California Coastal Water Research Proj- 
ect El Segundo. 

D. R. Young, G. V. Alexander, and D. 
McDermott-Ehrlich. 


Effects Of Pollution—Group 5C 


Marine Pollution Bulletin, Vol. 10, p 50-56, 1979. 3 
fig, 5 tab, 19 ref. 


Descriptors: *Mussels, *Copper, *Paints, *Anti- 
fouling materials, *Tissue analysis, *Mytilus, 
Chemical analysis, Polychlorinated ne 
Silver, Cadmium, Chromium, Nickel, Lead, Tin, 
Zinc, Ships, Water pollution sources, Bioindicator. 


A number of trace contaminants appear to be 
introduced to nearshore marine waters as a result 
of vessel-related activities. Such inputs are clearly 
reflected by elevated concentrations of these con- 
stituents in several tissues of the bay mussel Myti- 
lus edulis. Comparative studies using this bioindi- 
cator suggest that harbour-related activities can be 
as important a source as coastal wastewater dis- 
charges in the contamination of nearshore marine 
ecosystems. (Deal-EIS) 

W79-07628 


TEMPERATURE SELECTION AND ESTIMAT- 
ED THERMAL ACCLIMATION PY RAINBOW 
TROUT (SALMO GAIRDNERi) IN A THER- 
MAL PLUME, 
Qiponee National Lab., IL. 

igarelli, and M. M. Thommes. 
Toarnal of the Fisheries Research Board of 
bo Vol. 36, p 366-376, 1979. 5 fig, 3 tab, 38 
ref. 


Descriptors: *Rainbow trout, *Thermal pollution, 
*Water temperature, Heated water, Fish physiol- 
ogy, Animal metabolism, Adaptation, Size, 
Weight, Fish behavior, Lake Michigan, Nuclear 
poeeraee Cooling water, Water pollution ef- 
ects. 


Body temperatures of rainbow trout caught from a 
thermal discharge into Lake Michigan were used 
to determine selected temperatures and to estimate 
acclimation temperatures of this species under field 
conditions. Approximately 65-75% of the variabil- 
ity in body temperatures was related to water 
temperature (direct) and fish weight (inverse). 
Body temperatures increased with increases in dis- 
charge temperature, but the difference between 
body and ambient water temperatures decreased at 
high water temperatures. The modal body tem- 
perature of small fish was 19 degrees C, the final 
preferred temperature predicted for rainbow trout 
by some lab studies. The modal body temperature 
of large fish was 15 degrees C. Estimates of accli- 
mation temperatures indicate that the majority of 
rainbow trout caught in this discharge area were 
acclimated to plume temperatures. Estimated accli- 
mation temperatures exceeded ambient acclimation 
by as much as 10 degrees C for individual fish 
while group means ranged between 2 and 6 de- 
grees C for individual fish while group means 
ranged from 2 and 6 degrees C over acclimation. 
(Deal-EIS) 

W79-07629 


PCBS AND ORGANOCHLORINE INSECTI- 
CIDES IN OYSTERS FROM COASTAL LA- 
GOONS OF THE GULF OF MEXICO, 
MEXICO, 

Universidad Nacional Autonoma de Mexico, 
Mexico City. Centro de Ciencias del Mar y Limno- 
logia. 

M. T. Rosales, L. A. V. Botello, H. Bravo, and E. 
F. Mandell. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 652-656, 1979. 1 fig, 2 tab, 6 
ref. 


Descriptors: *DDT, *Polychlorinated biphenyls, 
*Oysters, *Pesticide residues, *Tissue analysis, 
*Crassostrea, *Chlordane, *Endosulfan, *Bioaccu- 
mulation, Dieldrin, Chlorinated hydrocarbon pesti- 
cides, Endrin, Gulf of Mexico, Lagoons, Coastal 
waters, Path of pollutants, Pesticide kinetics. 


The purpose of this study was to determine base- 
line levels of PCBs and organochlorine insecticides 
in oysters (Crassostrea virginica) from coastal la- 
goons of the Gulf of Mexico. PCBs were found in 
all samples analyzed, indicating that these com- 
pounds are widely distributed. The concentration 
of PCBs ranged from 14 to 90 ppb, with the lowest 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


values from very sparcely populated areas. DDT 
and dieldrin were present in most of the oysters 
analyzed, other organochlorine compounds were 
infrequently detected or found at low levels. DDT, 
with its analogs, occurred in concentrations rang- 
ing from 6 to 28 ppb. Dieldrin concentrations 
ranged from 0.03 to 1.1 ppb. (Deal-EIS) 
W79-07630 


EFFECT OF PH ON TOXICITY OF KRAFT 
PULP AND PAPER MILL EFFLUENT TO SAL- 
MONID FISH IN FRESH AND SEAWATER, 
British Columbia Research Council, Vancouver. 
Div. of Applied. ra 

D. J. McLeay, C. C. Walden, and J. R. Munro. 
Water Research, Vol. 13, p 249-254, 1979. 2 fig, 2 
tab, 29 ref. 


Descriptors: *Pulp wastes, *Hydrogen ion concen- 
tration, *Toxicity, *Acclimation, Bioassays, Rain- 
bow trout, Coho salmon, Chemical wastes, Indus- 
trial wastes, Fish physiology, Mortality, Bleaching 
wastes, Juvenile growth stage, Salmonids, Water 
pollution effects. 


In freshwater bioassays with juvenile rainbow 
trout at initial pH values from 4 to 11, kraft mill 
effluents were considerably less toxic at pH 9-10 
than at neutrality. When pH of test solutions was 
controlled throughout the bioassay period, the 
least toxic range was 8.5-9.5. Toxicity at typical 
receiving-water pH values was 50-67% greater. 
The acute toxicity of effluent samples to yearling 
coho salmon was identical for these effluents in 
seawater and freshwater respectively, provided 
that the pH was adjusted and held at the same 
value, and that test fish were previously acclimated 
to the dilution water for several months. Thus 
seawater constituents other than pH did not affect 
the acute toxicity of pulp and paper mill effluents 
oly my (Deal-EIS) 
'9-07632 


EFFECT OF UPGRADING A MUNICIPAL 
WASTEWATER EFFLUENT ON POLLUTION 
INDICATOR AND OTHER MICROORGAN- 
ISMS IN RIVER WATER, 

Connecticut Univ., Noank. Marine Research Lab. 
E. A. Matson, S. G. Hornor, and J. D. Buck. 
Environmental Science and Technology, Vol. 13, 
No. 4, p 460-465, 1979. 5 fig, 6 tab, 48 ref. 


Descriptors: ‘*Coliforms, ‘Enteric bacteria, 
*Sewage bacteria, *Sewage treatment, Chlorina- 
tion, Bacteria, Water quality, Water quality con- 
trol, Primary treatment, Secondary treatment, Mu- 
nicipal wastes, Activated sludge, Waste treatment, 
Streptococcus, Yeasts, Biochemical oxygen 
demand. 


Densities of total and fecal coliforms, fecal strepto- 
cocci, plate count bacteria, and certain yeasts were 
monitored in an eastern Connecticut watershed for 
1 year prior to upgrading a municipal primary 
settling treatment plant to activated sludge. Sam- 
pling was continued for 19 months afterward. Sub- 
stantial reductions in densities of indicator and 
other bacteria and yeast upstream of the effluent 
after upgrading were associated with lower annual 
precipitation and reduced precipitation-associated 
sampling. The effluent dilution decreased from 
0.84 to 1.42% of river volume due to increased 
daily treatment plant discharge and decreased river 
discharge. Calculated reductions in effluent dis- 
charge of indicators ranged from 10% (total coli- 
forms) to 84% (fecal coliforms), while the dis- 
charge of ‘total plate count bacteria’ increased 
500%. Chlorination procedures were still required 
to reduce river total coliform densities below the 
accepted limit. Within the microbiological perspec- 
tive, upgrading this treatment plant was of limited 
value to potential water users. (Deal-EIS) 
W79-07633 


EFFECTS OF VARIOUS TEMPERATURE 
CYCLES ON THE LARVAL DEVELOPMENT 
OF THE GASTROPOD MOLLUSC CREPI- 
DULA FORNICATA, 

Duke Univ., Beaufort, NC. Marine Lab. 

J. S. Lucas, and J. D. Costlow, Jr. 


Marine Biology, Vol. 51, p 111-117, 1979. 3 fig, 3 
tab, 12 ref. 


Descriptors: *Water temperature, *Gastropods, 
*Thermoperiodism, *Tissue analysis, Inhibition, 
Growth rates, Larval growth stage, Mollusks, 
Cycles, Period of growth, Biorh , Animal 
physiology, Animal metabolism, Thermal pollu- 
tion. 


Veligers of Crepidula fornicata (L.) were reared 
for 12 days at constant temperatures of 15, 20, 25, 
30 and Mim ey and at 5 degrees C daily 
cycles of equal periodicity (COEP) over the tem- 
perature ranges 15 to 20 degrees C, 20 to 25 
degrees C, 25 to 30 degrees C and 30 to 35 degrees 
C. COEP consisted of equal periods (6 h) of maxi- 
mum temperature, minimum temperature, and uni- 
formly increasing and decreasing temperature each 
24 h period. Survival was high and not influenced 
by cyclic or constant temperature from 15 to 30 
degrees C. At 35 degrees C and COEP 30 to 35 
degrees C, all larvae died before day 6. Shell 
growth rate increased markedly over the range 15 
to 25 degrees C, and growth rates at cyclic tem- 
peratures in this range were intermediate between 
growth rates at the corresponding constant tem- 
peratures. Larvae reared at COEP 15 to 20 degrees 
C and COEP 30 to 35 degrees C had discontinui- 
ties in their shells due to inhibition of shell secre- 
tion during the adverse part of each temperature 
cycle. Groups of C. fornicata veligers were ex- 
posed for 2 days to daily temperature cycles of 
ual and unequal periodicity in their critical 30 to 
3 ee C range. These veligers showed shell 
growth although their body tissue declined, as 
indicated by decreasing carbon content per larva. 
Least shell growth and most body tissue loss oc- 
curred in those cycles with the longest exposure to 
higher temperature. Rates of shell growth of ve- 
ligers in temperature cycles show an immediate 
effect of environmental temperature, while 
changes in carbon content per larva better reflect 
the effects of —on on general metabolism 
and survival. ( -EIS) 
W79-07634 


INTERACTIVE EFFECTS OF SALINITY, TEM- 
PERATURE AND CHRONIC EXPOSURE TO 
OIL ON THE SURVIVAL AND DEVELOP- 
MENTAL RATE OF EMBRYOS OF THE ES- 
TUARINE KILLIFISH FUNDULUS HETERO- 


CLITUS, 

Texas A and M Univ., College Station. Dept. of 
Biology. 

O. Linden, J. R. Sharp, R. Laughlin, Jr., and J. M. 


ert. 
Marine Biology, Vol. 51, p 101-109, 1979. 4 fig, 3 
tab, 33 ref. 


Descriptors: *Killifishes, *Toxicity, *Oil, *Salinity, 
*Water temperature, *Naphthalenes, *Water solu- 
ble fraction, Embryonic growth stage, Growth 
stages, Growth rates, Oil pollution, Mortality, Or- 
ganic compounds, Aromatic compounds, Thermal 
stress, Salt tolerance. 


The combined effect of salinity, temperature and 
chronic exposure to water-soluble fractions (WSF) 
of a No. 2 fuel oil on the survival and development 
rate of embryos of Fundulus heteroclitus are de- 
scribed. The embryos were exposed at 3 salinities 
(10, 20, 30% S) and 3 temperatures (20, 25, 30 
degrees C) to 3 different oil concentrations (15, 20, 
25% WSF, equivalent to approx 0.28, 0.38 and 0.47 
ppm total naphthalens) and to one control without 
oil. The results were analyzed by response-surface 
methodology. The lowest oil concentration was 
only mildly toxic to embryos under optimal salin- 
ity/temperature conditions, while the highest was 
extremely toxic in all factor combinations. Under 
optimal conditions, only the highest oil concentra- 
tion resulted in more than 50% mortality. Under 
sub-optimal conditions, especially high and low 
temperatures, all 3 oil concentrations caused great- 
er than 50% mortality. The interactive effect of 
salinity and temperature on survival was greatest 
at the lowest oil concentration. Temperature had a 
marked effect and salinity only a slight effect on 
the developmental rate of the embryos. Exposure 
to the low oil concentration tended to increase the 
temperature sensitivity of developmental duration 





slightly. Generally, exposure to oil decreased the 
time interval between fertilization and hatching. 
(Deal-EIS) 
W79-07635 


ENVIRONMENTAL _ DISTURBANCE AND 
LIFE HISTORIES: PRINCIPLES AND EXAM. 


PLES, 

Saskatchewan Univ., Saskatoon. Dept. of Biology. 
D. M. Lehmkuhl. 

Journal of the Fisheries Research Board of 
Canada, Vol. 36, p 329-334, 1979. 2 tab, 45 ref. 


Descri : “Environment, *Environmental ef- 
fects, *Water pollution effects, *Freshwater organ- 
isms, Aquatic organisms, Benthos, Heavy metals, 
Nutrients, Hydrogen ion concentniion, hisaina 


solids, Toxicity, Water penperen, Food chain, 
Heavy metals, Herbicides, Pesticides, Aquatic in- 
sects, Watershed. 


While many environmental disturbances have no 
readily detectable effect on aquatic invertebrates in 
the short term, they may seo normal — 
tion and cause eventual local extinction of a spe- 
cies. Small temperature changes may interfere with 
diapause signals and prevent completion of the life 
cycle. Heavy metals and toxic substances may 
drastically reduce reproduction rates in species 
—— to sublethal levels. Dissolved salts and pH 
ect organisms at abnormally high or low levels 
but most mechanisms are unknown. It is concluded 
that relatively little information is available on the 
effects of environmental disturbances on life 
cycles. Available information, however, is suffi- 
cient to provide evidence of many problems that 
uire attention. (Katz-EIS) 
W79-07636 


OF TEMPERATURE ON 


National Marine Fisheries Service, Auke Bay, AK. 
Auke Bay Lab. 

S. Korn, D. A. Moles, and S. D. Rice. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 521-525, 1979. 2 tab, 8 ref. 


Descriptors: *Water temperature, ‘*Oil spills, 
*Toxicity, *Pink salmon, *Shrimp, *Crude oil, 
*Naphthalenes, *Toluene, Oil, Oil pollution, Or- 
anic compounds, Aromatic compounds, 

imit, Mortality, Fish physiology, Animal physiol- 
ogy, Bioassay, Animal metabolism, Water pollu- 
tion effects. 


The concentration of toxicants in the test contain- 
ers declined with time, from either evaporation 
losses or biodegradation, with more rapid losses 
occurring at higher temperatures. The 96-h TLm 
of pink salmon fry exposed to toluene was signifi- 
cantly lower at 4 degrees (6.41 ppm) than at 12 
degrees C (8.09 ppm). The trend toward lower 
TLm’s at lower temperatures was observed for the 
Cook Inlet crude oil WSF, but the differences 
were not statistically significant. The 96-h TLm’ 
for shrimp exposed to toluene and naphthalene 
solutions were significantly higher at 4 degrees C 
(toluene = 21.4 ppm, naphthalene = 2.16 ppm) 
than at 12 degrees (toluene = 14.7 ppm, naphtha- 
lene = 0.97 ppm). Temperature did not affect the 
TLm of re to the k Inlet crude oil WSF. 


W79-07637 


RESIDUAL HEAVY METAL REMOVAL BY AN 
ALGAE-INTERMITTENT SAND FILTRATION 
SYSTEM, 

Utah Water Research Lab., Logan. 

D. S. Filip, T. Peters, V. D. Adams, and E. J. 
Middlebrooks. 

Water Research, Vol. 13, p 305-313, 1979. 7 fig, 4 
tab, 17 ref. 


Descriptors: *Heavy metals, *Algae, *Waste water 
treatment, *Filtration, *Bioaccumulation, *Tissue 
analysis, *Oscillatoria, Chromium, Cadmium, 
Copper, Toxicity, Absorption, Biological treat- 





tab, 14 ref. 
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ment, Phytoplankton, Chemical wastes, Growth 
rates, Scenedesmus, Chlor 

A laboratory scale study was underiaken to deter- 
mine the feasibility of using algae growing in 
wastewater lagoons to absorb residual heavy 
metals for subsequent complete removal by inter- 
mittent sand filtration of the metal laden algae. In 
semi-continuous cultures the mixed al flora 
native to wastewater lagoons absorbed 70-90% of 
the cadmium and copper from the wastewater 
media. Chromium absorption was less by ratio 
(20% was absorbed), but the mass of chromium 
removed was much greater as high levels of chro- 
mium were added. Only one alga (Oscillatoria sp.) 
which was extremely resistant to chromium grew 
in the chromium ex; cultures. Nearly total 
removal of the cadmium and copper was achieved 
by the algae-intermittent sand filter system. The 
net chromium removal agreed with the accumula- 
tion analyses. The technical feasibility of removing 
certain heavy metals from wastewater with such a 
system was established. However, in depth labora- 
tory and field studies must be conducted to maxi- 
mize system efficiency, demonstrate tactical limita- 
tions, and establish design specifications. (Deal- 
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THE EFFECT OF TEMPERATURE ON THE 
TOXICITY OF CHLORINATED COOLING 
WATERS TO MARINE ANIMALS-A PRELIMI- 
NARY REVIEW, 

Woods Hole Oceanographic Institution, MA. 


JM. yay 
Marine Pollution Bulletin, Vol. 10, p 45-47, 1979. 1 
tab, 14 ref. 


Descriptors: “Water temperature, ‘*Toxicity, 
*Chiorine, *Chloramine, *Acartia, *Brachionus, 
*Homarus, Cooling water, Animal physiology, Ha- 
logens, Absorption, Thermal pollution, Thermal 
stress, Bioassay, Mortality, Oysters, Chlorination, 
Killifishes, Lobsters, Pi salmon, Chinook 
salmon, Powerplants. 


The effect of temperature on the toxicity of free 
chlorine and chloramine to several species of 
marine animals is reviewed. For all species tested, 
except the my oy Acartia tonsa, temperature has 
asynergistic effect on the toxicity of both halogen 
forms. It is suggested that the effect of temperature 
in enhancing the toxic effects of chlorinated cool- 
ing waters to marine animals is due to an interac- 
tion of uptake rates and regulation of physiological 
fates and the greatest sibaent in sensitivity 
could be expected at the upper limit of a species’ 
thermal tolerance. (Deal-EIS) 

W79-07639 


RESISTANCE OF BACTERIAL CHEMOTAXIS 

TO BLOCKAGE IN PETROLEUM WATERS, 

Florida Univ., Gainesville. Dept. of Environmental 
ineering Sciences. 

G. Bitton, D. A. Chuckran, I. Chet, and R. 

Mitchell. 

Marine Pollution Bulletin, Vol. 10, p 48-49, 1979. 4 

tab, 10 ref. 


Descriptors: *Pseudomonas, *Oil, *Microbial deg- 
tadation, *E coli, *Kerosene, *Chemotaxis, *Che- 
moreceptors, Marine bacteria, Organic com- 
ds, Animal behavior, Biodegradation, Aquatic 
ria, Coliforms, Aerobic bacteria, Oil spills, 
Oil pollution. 


Bacterial chemotaxis is normally inhibited by hy- 
drocarbons. In this experiment E. coli and Pseudo- 
monas sp. were cultured in 5 different concentra- 
tions of kerosene. We have found that the chemo- 
tactic response of motile hydrocarbon Gngreing 
bacteria living in water that has been polluted wit 
oil is unaffected by petroleum hydrocarbons. 
(Deal-EIS) 

W79-07641 


CALANOID COPEPOD EGGS IN _SEA- 
BOTTOM MUDS. IV. EFFECTS OF SOME EN- 
VIRONMENTAL FACTORS ON THE HATCH- 
ING OF RESTING EGGS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Hiroshima Univ. (Japan). Faculty of Fisheries and 
Animal Husbandry. 


ry. 
For primary bibliographic entry see Field 5B. 
W79-07642 ati ei 


ACUTE TOXICITY OF PLATINUM TO COHO 
SALMON (ONCORHYNCHUS KISUTCH), 
Normandeau Associates, Bedford, NH. 

P. F, Ferreira, Jr., and R. E. Wolke. 

Marine Pollution Bulletin, Vol. 10, p 79-83, 1979. 4 
fig, 1 tab, 17 ref. 


Descriptors: *Toxicity, *Bioassay, *Sockeye 
salmon, *Platinum, *Survival, *Tissue analysis, 
Mortality, Fish behavior, Fry, Fish physiology, 
Animal metabolism, Growth rates, Animal pathol- 
ogy, Metals. 


The effects of short-term exposure to tetravalent 
platinum on survival, opercular movement and 
post-treatment growth of coho salmon fry was 
investigated. Employing a static water acute toxic- 
ity bioassay with platinum as (PtCl42HC1.6H2), at 
8.5 + or - 0.2 degrees C, and a water hardness of 
55.9 + or - 3.5 mg/l. (as CaCo3), the 24, 48, and 
96-h LCSO values were 15.5, 15.2, and 2.5 mg 
Pt4+/1 respectively. Rates of opercular movement 
for fish exposed to platinum increased with in- 
creasing concentrations to a level of 1.0 mg/l. No 
further — increases were evident above 
this level. Hypoactivity of fish ex: to 0.3 m 
and higher was evident during the acute toxicity 
bioassay and much of the t-treatment study. 
Post-treatment rate of growth for fish exposed to 
sublethal concentration of platinum for 96 h was 
less than that of the controls. (Deal-EIS) 
W79-07644 


MODIFICATION OF THE RHEOTROPIC RE- 
SPONSE OF RAINBOW TROUT (SALMO 
GAIRDNERD BY SUBLETHAL DOSES OF 
poey AQUATIC HERBICIDES DIQUAT AND 


Waterloo Univ. (Ontario). Do of Biology. 
J. J. Dodson, and C. I. eng d. 
Environmental Pollution, Vol. 18, p 147-157, 1979. 
1 fig, 9 tab, 17 ref. 


Descriptors: *Rainbow trout, *Pesticide toxicity, 
*Fish behavior, *Rheotropism, *Tissue analysis, 
*Bioaccumulation, *Simazine, Herbicides, Diquat, 
Absorption, Bioassay, Fish physiology, 
Currents(Water), Chemical analysis, Pesticide resi- 
dues, Pesticide kinetics, Path of pollutants. 


The rheotaxis and swimming speeds of rainbow 
trout in response to a water current simulated by 
moving a striped background past the fish were 
observed following 24-h exposures to field applica- 
tion concentrations of the herbicides diquat, sima- 
zine and their commercial formulations. Fish tis- 
sues were subsequently analysed to assess the 
extent of uptake of the herbicides. Toxicological 
modification of rheotaxis and swimming speeds 
was observed in fish exposed to diquat and its 
formulation Reglone AR resulting in an increased 
incidence of downstream drift. Simazine residues 
in fish increased in proportion to treatment levels 
whereas diquat residues in fish levelled off with 
increasing treatment levels. The toxicological 
modification of rheotropism is presented as a sensi- 
tive bioassay to assess sublethal effects of biocides. 
(Deal-EIS) 

W79-07645 


UPTAKE AND LOSS OF ZINC AND LEAD BY 
MUSSELS (MYTILUS EDULIS) AND RELA- 
TIONSHIPS WITH BODY WEIGHT AND RE- 
PRODUCTIVE CYCLE, 

Australian Atomic Energy Commission Research 
Establishment, Lucas Heights. Environmental Bi- 
ology Section. 

R. B. Simpson. 

Marine Pollution Bulletin, Vol. 10, p 74-78, 1979. 4 
fig, 3 tab, 21 ref. 


Descriptors: *Zinc, *Lead, *Mussels, *Absorption, 
*Tissue analysis, *Bioaccumulation, *Mytilus, 
Chemical analysis, Animal physiology, Size, 
Animal metabolism, Heavy metals, Biorhythms, 
Reproduction, Growth stages, Cycles, England. 
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Effects Of Pollution—Group 5C 


The uptake and loss of zinc and lead from the 
whole soft of the mussel Mytilus edulis were 
investigated under natural conditions in north-east 
England. Mussels in which high concentrations of 
these metals were found were transferred to an 
area where low concentrations were found, and 
vice versa. Mussels from both areas were also kept 
in tanks and periodic measurements of metal con- 
tents were made. Indications of uptake and loss 
were greatly affected by changing body weights 
and the work suggests that phase of reproductive 
cycle (for animals in the environment) and condi- 
tion (for animals in tanks) have to be closely con- 
sidered when reporting on levels of metals in mus- 
HIS) especially in terms of concentration. (Deal- 
W79-07646 


SOME EFFECTS OF SUB-LETHAL CONCEN- 
TRATIONS OF COPPER ON A MARINE CO- 
PEPOD, 

Athens Univ. (Greece). Zoological Lab. and 
Museum. 

M. Moraitou-Apostolopoulou, and G. 
Verriopoulos. 

Marine Pollution Bulletin, Vol. 10, p 88-92, 1979. 3 
fig, 1 tab, 31 ref. 


Descriptors: *Copper, *Toxicity, Pris tom 
*Acartia, Animal behavior, Animal physiology, 
Animal metabolism, Fecundity, Food habits, Feed- 
ing rates, Respiration, Oxygen requirements, Ad- 
aptation, Plankton, Heavy metals, Mortality. 


Laboratory experiments were carried out to deter- 
mine the influence of different concentrations of 
copper in Soting and respiratory rates, fecundity 
and longevity of the marine planktonic copepod 
Acartia clausi, taken from a polluted and a clean 
area of the Saronic gulf (Greece). In the range of 
copper concentrations 0.001 to 0.01 mg 1.-l, all 
tested activities of the animals coming from the 
clean region seemed affected. Feeding activity, 
longevity and fecundity showed a progressive re- 
duction from 0.001 to 0.001 to 0.01 mg 1.-1. The 
pollution-adapted population of Acartia seemed 
more resistant to sub-lethal copper stress. Longev- 
ity and respiration were affected in all concentra- 
tions used. The fecundity of the pollution-adapted 
population was higher than that of the clean area, 
showing a slight increase at 0.001 and 0.0025 mg 
1.-1 dropping to the control animals fecundity 
level at 0.01 mg 1.-1. (Deal-EIS) 

W79-07647 


STRONTIUM, CALCIUM AND MAGNESIUM 
CONTENTS OF SOME MARINE ALGAE 
FROM THE WEST COAST OF INDIA, 

Bhabha Atomic Research Centre, Bombay (India). 
Health Physics Div. 

S. S. Gogate, S. M. Shah, and C. K. Unni. 

Journal of the Marine Biological Association of 
India, Vol. 17, No. 1, p 28-33, 1975. 3 tab, 20 ref. 


Descriptors: *Absorption, *Marine algae, *Stron- 
tium, *Calcium, *Magnesium, *Bioaccumulation, 
*Tissue analysis, *India, Phaeophyta, Chlorophyta, 
Rhodophyta, Chemical analysis, Radioisotopes, 
Metabolism. 


As part of programme of work on marine radioac- 
tivity in the aquatic environment a few samples of 
algae were collected from the west coast of India 
and analysed for strontium, calcium and magne- 
sium contents. Strontium to calcium atom ratio in 
brown algae was found to vary from .0216 to .0295 
while in green and red algae it varied from .0051 to 
.0091 and .0049 to .0056 respectively. Brown algae 
accumulated strontium in preference to calcium 
from sea water. All species were shown to concen- 
trate strontium, calcium and magnesium to some 
extent. (Deal-EIS) 

W79-07648 


THE EFFECT OF TEMPERATURE ON 
GROWTH, PHYSIOLOGY, AND GAMETO- 
GENESIS IN THE MANILA CLAM TAPES 
PHILIPPINARUM (ADAMS & REEVE, 1850), 
Woods Hole Oceanographic Institution, MA. 

R. Mann. 
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Journal of Experimental Marine Biolo opy and Ecol- 
ogy, Vol. 38, p 121-133, 1979. 1 fig, 4 tab, 22 ref. 


Descriptors: *Clams, *Water temperature, *Tissue 
analysis, *Histology, *Gametogenesis, Ammonia, 
Animal metabolism, Animal physiology, Biochem- 
istry, Reproduction, Growth rates, Carbohydrates, 
Mollusks, Water pollution effects. 


Populations of the Manila clam were maintained at 
temperatures of 12, 15, 18, and 21 degrees C for a 
period of 19 weeks. Regular determinations were 
made of ammonia excretion rate following which 
animals were sacrificed for estimation of dry meat 
weight, dry shell weight, biochemical composition, 
and gonadal development. T. philippinarum in- 
creased from an initial dry meat weight of 291.5 
mg to final values of 957.9, 733.0, 735.0, and 586.0 
mg at 12, 15, 18, and 21 degrees C, respectively. 
An initial increase in percentage carbohydrate con- 
tent was evident at all temperatures. This was 
followed by carbohydrate depletion associated 
with gametogenesis, the transition from accumula- 
tion to depletion occurring earlier with increasing 
temperature. Ripe gonadal material was evident at 
all temperatures, but spawning was only evident at 
15, 18, and 21 degrees C. Ammonia excretion at 12, 
15, and 18 degrees C showed an allometric rela- 
tionship to meat weight; this was not so at 21 
degrees C. (Deal-EIS) 

W79-07650 


BACTERIAL STREAMER GROWTH IN A DIS- 
USED PYRITE MINE, 

University Coll. of North Wales, Bangor. Dept. of 
Biochemistry and Soil Science. 

D. B. Johnson, W. I. Kelso, and D. A. Jenkins. 
Environmental Pollution, Vol. 18, p 107-118, 1979. 
5 fig, 3 tab, 22 ref. 


Descriptors: *Acid mine water, *Acid streams, 
*Thiobacillus ferrooxidans, Acidic water, Mine 
drainage, Mine wastes, Pyrite, Iron, Sulfates, Hy- 
drogen ion concentration, Bacteria, Acid bacteria, 
Sulfur bacteria, Water chemistry, Chemical analy- 
sis, Seasonal. 


A disused pyrite mine in the Conwy Valley, North 
Wales, was found to contain copious amounts of 
‘acid streamer’ of heterotrophic bacterial origin. 
The geology of the mine is discussed and analytical 
data on the acid stream which flows through the 
mine are presented. The UV and visible spectra of 
the typically orange/red-coioured water were in- 
vestigated and the main ionic species responsible 
for the colour identified as being Fe(OH)2(+), 
Fe(SO4)2(-), Fe(SO4)(+). The local pollution 
caused by the acid discharge is mentioned. (Deal- 


EIS) 
W79-07651 


ADAPTATIONS TO SULFIDE IN THE MEIO- 
FAUNA OF THE SULFIDE SYSTEM. I. 35S- 
SULFIDE ACCUMULATION AND THE PRES- 
ENCE OF A SULFIDE DETOXIFICATION 
SYSTEM, 

North Carolina, Univ. at Chapel Hill. Dept. of 
Zoology 

For primary bibliographic entry see Field 5B. 
W79-07652 


MERCURY ACCUMULATION IN IPOMOEA 
AQUATICA (FORSK) NEAR A CAUSTIC SODA 
FACTORY IN THAILAND, 

Helsinki Univ. (Finland). Dept. of Environmental 
Science. 

S. Suckcharoen. 

Water, Air and Soil Pollution, Vol. 10, p 451-455, 
1979. 2 fig, 19 ref. 


Descriptors: *Mercury, *Industrial wastes, *Food 
chains, *Bioaccumulation, *Tissue analysis, *Thai- 
land, *Ipomoea, Path of pollutants, Heavy metals, 
Chemical wastes, Plant physiology, Public health, 
Human pathology, Chemical analysis, Water qual- 
ity standards. 


Ipomoea aquatica is commonly used as a vegetable 
and pig food in Thailand. The present study shows 
that the leaves and floating stems of this plant 


collected near a caustic soda factory in Thailand 
had accumulated between 0.75 to 1.26 (aver- 
age 0.95 ppm) Hg in the leaves and 0.28 to 0.68 
pa (average 0.43 ppm) a Need in the floatingstems. 
- and floating stems unpolluted areas 
contents between 0.1 to 50. 17 ppm and 0.01 
to to 0.08 ppm, papemray. The contaminated I. 
aquatica in the study are represents an additional 
source of Hg, since from the same area are also 
polluted with Hg. This constitutes a serious risk to 
ag (Deal-EIS) 


TOXICITY OF PERMETHRIN, DECAMETH- 
RIN, RELATED PYRETHROIDS TO 
SALMON AND LOBSTER, 

Fisheries and Marine Service, St. Andrews (New 
Brunswick). Biological Station. 

V. Zitko, D. W. McLeese, C. D. Metcalfe, and W. 


G. Carson. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 338-343, 1979. 3 tab, 8 ref. 


Descriptors: ‘*Insecticides, ‘*Pesticide toxicity, 
*Lobsters, *Atlantic salmon, *Pyrethroids, *Per- 
methrin, “*Decamethrin, Toxicity, Mortality, 
Chemical properties, Bioassay, Juvenile growth 
state, Chemical analysis, Lethal limit, Gas chroma- 
tography. 


The lethalities of permethrin, its 1R-cis-isomer, 
decamethrin, and its dichloro angalogue to juve- 
nile Atlantic salmon (Salrio salar) and adult lobster 
(Homarus americanus) were determined. As ex- 
pected from the insecticidal activity patterns, 1R- 
cis permethrin is more lethal permethrin to 
both salmon and lobsters. The lethalities of the 
cyano-substituted pyrethroids are higher than one 
would expect from the lethality-octanol/water par- 
tition coefficient relationship, derived previously. 


(Deal-EIS 
W79-07654 


ALKANES IN PLANKTON FROM THE BUC- 
CANEER OILFIELD, 

Houston Univ., TX. Dept. of Biophysical Sciences. 
B.S. Middleditch, E. S. Chang, and B. Basile. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 421-427, 1979. 3 tab, 13 ref. 


Descriptors: *Oil, *Oil pollution, *Zooplankton, 
*Biogenic hydrocarbons, *Alkanes, *Tissue analy- 
sis, Offshore platforms, Brines, Metabolism, Organ- 
ic compounds, Oil spills, Gas chromatography, 
Chemical analysis, Path of pollutants. 


Samples of zooplankton were examined to deter- 
mine whether they contain petroleum alkanes and 
whether they might contribute significantly to the 
dispersion of oil discharged from the production 
platforms. The total alkane concentrations ranged 
from 250 ppb to 3.58 ppm. There was also a wide 
variation in the distribution of alkanes from sample 
to sample, reflecting species differences. In gener- 
al, the samples from the center of the oilfield were 
contaminated with petroleum alkanes while those 
samples collected at distances from the oilfield 
—* contained biogenic alkanes. (Deal- 
EI 


) 
W79-07655 


MERCURY POLLUTION OF MEDITERRA- 
NEAN SEDIMENTS AROUND ALEXANDRIA, 
EGYPT, 

Alexandria Univ. (Egypt). Faculty of Science. 

M. K. El-Sayed, Y. Halim, H. M. Abdel-Kader, 
and M. H. Moeness. 

Marine Pollution Bulletin, Vol. 10, p 84-86, 1979. 1 
fig, 3 tab, 11 ref. 


Descriptors: *Mercury, ‘Industrial wastes, 
*Bottom sediments, *Egypt, Chemical wastes, 
Path of pollutants, Heavy metals, Sediments, 
Beaches, Sands, Sewage effluent, Water pollution 
sources, Chemical analysis, Spectrophotometry, 
Chlor-alkali plants. 


Elemental mercury is associated with industrial 
wastes discharged through the main effluent pipe 
of the Chlorine-Alkali plant at El-Max area west of 
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phasis Aa minimal roy Ay of 0.1 
m dry weight is assumed to kground 
Be for uncontaminated do tosis in the area. 


Mercury levels ranged from 8.02 to 15.5 ppm in 


the beach sands from the polluted area beyond the 
plant, and from 0.14 to 1.4 in the bottom 
sediments off Alexandria. Chlorine-Alkali 


EIS) 
W79-07656 


ZINC AND COPPER LEVELS IN BELFAST 
LOUGH, 

Northern Ireland Polytechnic 
School of Life Sciences. 

M. S. McGrath, and J. Austin. 
Marine Pollution Bulletin, Vol. 10, p 86-88, 1979. 1 
fig, 2 tab, 6 ref. 


Jordanstown. 


eS ik *Zinc, “Copper, *Biochemical 
po *Dissolved See, *Irish Sea, 
fast Loughtireland), Heavy metals, Municipal 
wa 7. Chmnical snelviia, Spesttepleniedi 
chemistry, emi lysis, Spectrophotometry, 
Waste disposal. 


A survey of dissolved zinc, copper, oxygen and 
pean ponse oxygen demand in Belfast Lough has 

been carried out. Zinc and to a lesser extent copper 
occur at elevated levels compared with a non- 
industrialized area of the Irish Zinc levels are 
particularly high in the marginal waters of the 
north shore of the lough. Dissolved oxygen and 
biochemical 5 demand levels indicate that 
pollution of the lough by ae 
wastes is not a serious problem. (Deal-EIS) 
W79-07657 


APPLICATION OF A NEW BIOASSAY TO 
SCREEN THE TOXICITY OF POLYCHLORI- 
NATED BIPHENYLS ON _ BLUE-GREEN 
ALGAE, 

Institute fuer Wasserforschung G.m.b.H., Dort- 
mund, (Germany, F.R.). 

For primary bibliographic entry see Field 5A. 
W79-07658 


STUDIES ON THE TOXICITY OF PULP AND 
PAPER FACTORY WASTES TO THE FISH NO- 
TOPTERUS NOTOPTERUS (PALLAS), 

D.A.V. Coll., Muzaffarnagar (India). Pollution- 
Relevant Research Lab. 

S. R. Verma, G. R. Shukla, and R. C. Dalela. 

Acta Hydrochimica et harap sa, Vol. 6, p 
541-552, 1978. 8 tab, 23 re’ 


Descriptors: *Bioassay, *Pulp wastes, *Toxicity, 
*Notopterus, Pulp and — industry, Industrial 
wastes, Chemical wastes, Water temperature, Hy- 
drogen ion concentration, Dissolved oxygen, Fish 
physiology, Chemical analysis, Water chemistry, 
Mortality, Fish behavior. 


Studies are performed on the toxicity for 24, 48, 72 


and 96 hours in the static test with dilutions of 


wastewaters from pulp and paper production as 
well as of the mixed wastewater. The pulp waste 
shows the on toxic effect. A general increase 
of the toxic effect is caused by a rise in temperature 
from 26 degrees C to 36 degrees C and an increase 
of the pH value from 7.5 to 8.2. The increase of the 
oxygen concentration from 5.2 to 7.2 mg/I results 
in a reduction of the toxicity of the pulp and mixed 
wastes, the size of fishes having a significant effect 
only for the pulp waste. (Deal-EIS) 

W79-07659 


DOMINANCE AND DISTRIBUTION OF 
BENTHIC MACROPHYTE ASSEMBLAGES IN 
A NORTH FLORIDA ESTUARY (APALACHEE 
BAY, FLORIDA), 

Florida State Univ., Tallahassee. Dept. of Biologi- 
cal Science. 

M. S. Zimmerman, and R. J. Livingston. 

Bulletin of Marine Science, Vol. 29, No. 1, p 27-40, 
1979. 3 fig, 4 tab, 13 ref. 
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Descriptors: *Pulp wastes, *Biological communi- 
ties, *Toxicity, Algae, *Diversity, *Species diversi- 
ty, Florida, Pulp and paper industry, Industrial 
wastes, Chemical wastes, Aquatic populations 

lhyta, Benthic flora, Water pollution ef- 
fects, Biomass, Dominant organisms, Apalachee 
Bay. 


A comparative analysis was made concerning the 
distribution of benthic macrophyte assemblages in 
shallow portions of Apalachee ei (north Flor- 
ida). This included a comparison of areas affected 
by bleached kraft mill effluents (BKME) (the Fen- 
holloway River system) with appropriate unconta- 
minated control stations (the Econfina River 
). Meter-square samples of benthic macro- 

ytes were collected monthly in both areas. Rela- 
tive dominance was on higher in the unpol- 
luted areas. Areas of acute effect were found to 
have extremely low biomass and characteristic as- 
semblages of various macrophyte species. Most of 
the species in unpolluted areas were present in 
Spa of the bay characterized by chronic (low) 
els of BKME. However, biomass was consist- 
ently reduced in such areas when compared to 
control stations. It was postulated that selective 
removal of dominant species by BKME (e.g., in- 
creased levels of color and turbidity) allowed re- 
cruitment of various ‘rare’ species in areas of 
chronic impact, thus contributing to anomalous 
of community structure when compared 

to published data eames pollution-stressed 


tic systems. (Deal-EI 
W79-07660 


PHYTOPLANKTON COMMUNITY OF AN 
ACIDIFIED, HEAVY METAL-CONTAMINAT- 
ED LAKE NEAR SUDBURY, ONTARIO: 1973- 


1977, 

Ontario Ministry of the Environment, Rexdale. 
Limnology and Toxicity Section. 

N. D. Yan. 


Water, Air and Soil Pollution, Vol. 11, No. 1, p 43- 
55, 1979. 4 fig, 3 tab, 32 ref. 


Descriptors: *Phytoplankton, *Heavy metals, 

*Lakes, *Peridinium, Acidic water, Biomass, Bio- 

logical communities, Phosphorus, Hydrogen ion 

concentration, Water chemistry, Cana ; 
vie esggnart Chlorophyta, Chrysophyta, 
ophyta, Sudbury, Ontario. 


Phytoplankton data for 1973 to 1977 from Clear- 
water Lake, an acid- and heavy metal-contaminat- 
ed lake near Sudbury, Ontario are presented. Peri- 
dinium inconspicuum comprised between 30 and 
55% of the average, ice-free period biomass of 0.33 
to 0.73 mg/1 and is considered indicative of acidic 
lakes if it forms a substantial portion of the total 
biomass. The data were compared with those from 
three other contaminated and ten uncontaminated 
lakes in Ontario. The phytoplankton communities 
of all contaminated lakes were dominated by P. 
inconspicuum while chrysophytes dominated the 
uncontaminated lakes. Community biomass was 
better correlated with phosphorus concentration 
than with hydrogen ion concentration. There was 
some evidence of reductions of biomass in lakes 
with the highest heavy metal concentrations. Limi- 
tations of phytoplankton data collected in synoptic 
surveys are discussed. (Deal-EIS) 

W79-07661 


COMPARISON OF THE EFFECTS OF FOUR- 
TEEN-DAY AND CHRONIC EXPOSURES TO A 
POLYCHLORINATED BIPHENYL, AROCLOR 
1242, ON MOLTING OF THE FIDDLER CRAB, 
UCA PUGILATOR, 

Tulane Univ., New Orleans, LA. Dept. of Biology. 
§. W. Fingerman, and M. Fingerman. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 352-357, 1979. 2 fig, 14 ref. 


Descriptors: *Polychlorinated biphenyls, *Crabs, 
‘Toxicity, *Aroclors, *Molting, *Ecdysis, *Uca, 
Bioassay, Laboratory tests, Growth stages, 
Growth rates, Animal metabolism, Pesticide toxic- 
ity, Chlorinated hydrocarbon pesticides, Inhibition, 
Water pollution effects. 


The object of the present experiments was to de- 
termine whether the inhibitory effect of Aroclor 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


1242 on molting of the fiddler crab can be at least 
ially reversed by returning the crabs to sea 
water that did not contain this B some gn after they 
had been exposed to it for 14 It was discov- 
ered that crabs removed from effect of Aro- 
clor-1242 underwent ecdysis at a faster rate (7%) 
than those kept continuously in PCB-contaminated 
water, but still at a much slower rate than the 
control group. It appears that once the crabs had 
been exposed for 14 days they accumulated enough 
PCB to have a long-lasting inhibitory effect on 
molting. (Deal-EIS) 
W79-07662 


THE INFLUENCE OF REARING DENSITY ON 
THE SUBSEQUENT RESPONSE TO DDT 
DOSING FOR TADPOLES OF THE FROG 
RANA TEMPURARIA, 

Institute of Terrestrial Ecology, Huntingdon (Eng- 
land). Monks Wood Experimental Station. 

A. S. Cooke. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 837-841, 1979. 2 tab, 10 ref. 
Descriptors: *DDT, *Frogs, *Pesticide toxicity, 
*Tadpoles, *Tissue analysis, *Bioaccumulation, 
*Rana, Growth stages, Growth rates, Animal pop- 
ulations, Density, lorinated hydrocarbon ti- 
cides, Pesticide kinetics, Path of pollutants, Pesti- 
cide residues, Animal behavior, Animal physiol- 
ogy. 


By rearing at two densities that differed five-fold, 
tadpoles were produced that differed in weight, by 
a factor of about two-fold. When trea with 
DDT(0.ippm), the large tadpoles showed no poi- 
soning symptoms under conditions that caused ap- 
preciable sublethal effects amongst the small tad- 
poles. Relative to tadpoles in the field or in stock 
captive cultures, neither the small nor the large 
tadpoles were particularly unusual as regards size, 
although both tended towards the extremes of the 
no size range. In addition, the small tadpoles 
— higher body burdens of DDT. - 
E 


S) 
W79-07663 


OXYGEN CONSUMPTION IN _ LEPOMIS 
gman EXPOSED TO 2,4-D OR 
9 , 

Clemson Univ., SC. Dept. of Zoology. 

C. Sigmon. 

Bulletin of Environmental Contamination and 

Toxicology, Vol. 21, p 826-830, 1979. 2 tab, 11 ref. 


Descriptors: *2,4-D, *2,4,5-T, *Pesticide toxicity, 
*Sunfishes, *Tissue analysis, Water pollution ef- 
fects, Lepomis, Bluegill sunfish, Respiration, 
Oxygen requirements, Herbicides, Chlorinated hy- 
drocarbon pesticides, Water temperature, Chemi- 
cal analysis, Fish physiology, Absorption. 


Respiratory changes and herbicide uptake by Le- 
pomis machrochirus were analyzed followin; 
short-term exposure to 3 ppm of 2,4-D or 2,4,5- 
at three water temperatures (20, 25, 30 degrees C). 
While weight and temperature were found to be 
significant variables in determining respiration, ex- 
posure to the herbicides was not. Herbicide uptake 
was quite small. More 2,4,5-T than 2,4-D was 
retained by the fish. Since 2,4-D is more rapidly 
degraded by microorganisms, less would be availa- 
ble for uptake. (Deal-EIS) 

W79-07664 


THE EFFECTS OF AN EXPERIMENTAL 
SPILLAGE OF OIL SANDS_ TAILINGS 
SLUDGE ON BENTHIC INVERTEBRATES, 
Fisheries and Marine Service, Winnipeg (Manito- 
ba). Freshwater Inst. 

D. R. Barton, and R. R. Wallace. 

Environmental Pollution, Vol. 18, p 305-312, 1979. 
4 tab, 15 ref. 


Descriptors: *Oil spills, *Toxicity, *Benthic fauna, 
*Crude oil, Oil pollution, Oil, Organic compounds, 
Canada, Bioindicators, Sediments, Bottom sedi- 
ments, On-site investigations, Heavy metals, Sands, 
Alberta, Benthos, Aquatic insects. 
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Effects Of Pollution—Group 5C 


A very minor, instantaneous spillage of oil sands 
tailings sludge was introduced experimentally to a 
small part of a river in northern Alberta, Canada. 
A 60% reduction in the standing stock of benthic 
invertebrates occurred throughout a four-week 
period in the immediate area of the spillage. Sensi- 
tive indicator organisms decreased in abundance 
over an area of at least 30 m downstream of the 
spillage. The tailings sludge contained fine silt, 
heavy, sticky oils and ear metals, all of which 
would have a deleterious effect on stream benthos. 
The fine silt mixed with the sticky oils of the 
sludge probably constituted the principal hazard to 
aquatic communities. It is recommended that ap- 
propriate measures should be established so as to 
prevent the addition of oil sands tailings ong, 

al- 


either accident or design, to lakes or rivers. 


W79-07665 


OXYGEN CONSUMPTION IN DAPHNIA 
PULEX EXPOSED TO 2,4-D OR 2,4,5-T, 
Clemson Univ., SC. Dept. of Zoology. 

C. Sigmon. 

Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 822-825, 1979. 2 tab, 6 ref. 


Descriptors: ‘*Pesticide toxicity, *Daphnia, 
*Oxygen requirements, *2,4-D, *2,4,5-T, Oxygen, 
Chlorinated hydrocarbon pesticides, Herbicides, 
Toxicity, Water temperature, Chemical analysis, 
io. Animal physiology, Water pollution 
effects. 


Oxygen consumption by Daphnia pulex was meas- 
ured for 9 hours following exposure to two con- 
centrations (1,3ppm) of 2,4-D or 2,4,5-T at three 
water temperatures (20, 25, 30 degrees C). A gen- 
eral trend of increased respiration at 30 degrees C 
was apparent in both the 2,4-D and 2,4,5-T experi- 
ments, although the differences achieved statistical 
significance only in the 2,4,5-T data. The physio- 
logical basis for the effect of these herbicides on 
respiration is not known. (Deal-EIS) 

W79-07666 


ORGANOCHLORINE INSECTICIDE  RESI- 
DUES IN AMPHIBIANS AND REPTILES 
FROM IOWA AND LIZARDS FROM THE 
SOUTHWESTERN UNITED STATES, 

Iowa State Univ., Ames. Dept. of Entomology. 
F. Punzo, J. Laveglia, D. Lohr, and P. A. Dahm. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 842-848, 1979. 2 tab, 8 ref. 


Descriptors: *Pesticide residues, *Reptiles, *Am- 
pean, *Tissue analysis, *Lizards, Chlorinated 
ydrocarbon pesticides, Chemical analysis, Pesti- 
cide kinetics, lowa, Southwest U.S., DDT, Diel- 
drin, DDE, Toads, Heptachlor, Frogs, Food 
chains, Snakes. 


Ecosystems are generally contaminated with low 
levels of organochlorine insecticide residues. Nu- 
merous reports of residues in biota include relative- 
ly little data for amphibians and reptiles. To help 
ill this void, specimens.of amphibians and reptiles 
were collected from 2 agricultural areas of Iowa, 
and lizards were collected from nonagricultural 
areas in Arizona, New Mexico, and Texas. lowa 
specimens came from a region with past use of 
organochlorine insecticides, particularly DDT as a 
general purpose insecticide and aldrin and hepta- 
chlor for control of soil-insect pests. Only residues 
of DDE and dieldrin in viscera of toads and of 
DDE, dieldrin, heptachlor epoxide in fat and eggs 
from reptiles were found in specimens collected in 
Iowa. Low or nondetectable residues of DDE and 
dieldrin were found in carcass and viscera samples 
from lizards collected in the southwestern United 
States. (Deal-EIS) 

W79-07667 


EMBRYOTOXICITY AND HATCHABILITY IN 
CICHLASOMA NIGROFASCIATUM 
(GUENTHER) EGGS AND LARVAE BRIEFLY 
EXPOSED TO LOW CONCENTRATIONS OF 
ZINC AND COPPER IONS, 

Uppsala Univ. (Sweden). Inst. of Zoology. 

P. T. E. Ozoh, and C.-O. Jacobson. 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 782-786, 1979. 2 tab, 11 ref. 


Descriptors: *Zinc, *Copper, *Toxicity, *Cichlids, 
*Zebrafish, *Mutagens, Fresh water fish, Fish 
eggs, Larval. growth stage, Embryonic growth 
stage, Hatching, *Metals, Fish physiology, Ions, 
Mortality, Bioassay. 


Zebra cichlid eggs were ex) to 0, 16 and 32 
ppb of zinc and copper singly and in combination. 
presence of copper ions affected both eggs 
and larvae. The pro-larvae and larvae exposed to 
copper ions for 48 h showed many morphological 
malformations, especially in the nervous system. 
Zinc ions caused no observable malformations in 
eggs or larvae. In terms of hatchability, zinc had a 
more severe effect. This was to copper’s bacterio- 
cidal effect at low concentrations, which facilitated 
hatching. For the two factor interactions of zinc 
and copper, concentrations of 32 ppb zinc and 16 
pcre the lowest hatching success. (Deal- 
W79-07668 


INDUCTION OF BENZO (A) PYRENE MON- 
OOXYGENASE IN FISH AND THE SALMO- 
NELLA TEST AS A TOOL FOR DETECTING 
MUTAGENIC/CARCINOGENIC XENOBIO- 
TICS IN THE AQUATIC ENVIRONMENT, 

Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Lab. for Marine Molecular Biology. 

B. Kurelec, Z. Motajaseric, M. Rijarec, M. 
Alaceric, and S. Britvic. 

Bulletin of Environmental Contamination and 
seenrey, Vol. 21, p 799-807, 1979. 1 fig, 1 tab, 
23 ref. 


Descriptors: *Toxicity, *Carp, *Enzymes, *Salmo- 
nella, *Mullets, *Mutagens, *Carcinogens, *Tissue 
analysis, *Crude oil, *Hexane, *Aflatoxin, Chemi- 
cal analysis, Organic compounds, Fish physiology, 
Sea water, Path of pollutants. 


Considering the induction of Benzopyrene Monox- 
ygenase as a means of detoxification in fish, we 
studied the consequences of i/p application of pol- 
luted water extracts from different marine sites to 
young carp. Aliquots of these extracts served in 
Salmonella/microsome mutagenicity tests usin 
liver homogenates of pollution-induced fish as acti- 
vating systems. The pollutants tested were hexane, 
commercial corn oil, aflatoxin, NADP, NADPH, 
glucose-6-phosphate, dimethyl sulphoxide, and 
benzo(a)pyrene. A single i/p injection of 25 or 50 
ug benzo(a)pyrene, 25 ug aflatoxin, 50 ul crude oil 
and hexane extract of seawater was sufficient to 
induce BPMO activity in carp within one or two 
days. The ability of the compounds to induce 
mutations in Salmonella typhimurium was influ- 
enced by the presence of liver postmitochondrial 
fraction. (Deal-EIS) 

W79-07669 


SCHEMA OF LETHAL ACTION OF COPPER 
ON MUSSELS, 
Centre Oceanologique de 
vr 

J. L. M. Martin. 
Bulletin of Environmental Contamination and 
al Vol. 21, p 808-814, 1979. 3 fig, 1 tab, 
14 ref. 


Bretagne, Brest 


Descriptors: *Copper, ‘*Toxicity, *Mussels, 
*Bioaccumulation, *Tissue analysis, *Mytilus, Bio- 
assay, Chemical analysis, Path of pollutants, 
Chemical reactions, Lethal limit, Bioassay, Animal 
physiology, Animal metabolism, Metals, Spectro- 
photometry, Chemical properties, Mode of action. 


In order to demonstrate the relationships between 
concentration, lethal time and bioaccumulation 
levels and rates in determining the response of an 
organism to a toxic element, experiments were 
carried out on Mytilus edulis using copper as the 
test element. The results show that the toxicity of 
copper to mussels is regulated by a two step reac- 
tion. The first factor is the speed of accumulation 
in the test organism while the second determining 
factor is the speed of action of the test element in 
ea toxic effects at the target organ(s). 
(Deal-EI 


W79-07670 


ACUTE TOXICITY OF DECHLORINATED 
DDT, CHLORDANE AND LINDANE TO BLUE- 
GILL A AGHA, MACROCHIRUS) AND 
DAPHNIA MAGN. 

Army Medical In ra Research and De- 
velo it Lab., Fort ick, MD 

W. F. Randall, W. H. Dennis, and M. C. Warner. 
Bulletin of Environmental Contamination and 
Toxicology, Vol. 21, p 849-854, 1979. 2 tab, 9 ref. 


Descriptors: *DDT, *Pesticide toxicity, *Daphnia, 
*Sunfishes, “Catalysts, *Chlordane, *Lindane, 
*Dechlorination, Zooplankton, Fresh water fish, 
Chlorinated hydrocarbon pesticides, Chemical 
analysis, Chemical reactions, Catalysts, Nickel, 
Chemical wastes, Waste disposal, Insecticides, Bio- 
assay, Waste treatment. 


The purpose was to test the effectiveness of Ni2B- 
catalyzed dechlorination in reducing the acute tox- 
icity Of DDT, chlordane and e to bluegill 
and daphnia. It was discovered that the acute 
toxicity of DDT and chlordane formulations was 
considerably reduced by nickel boride-catalyzed 
dechlorination. However, the reduction in toxicity 
was not sufficient to warrant the use of this 
method for the ultimate disposal of these pesti- 
cides. The dechlorination of lindane by this 
method appears to have _ as a chemical 
dis rocedure. (Deal-EI: 

W79-07671 


THE REPRODUCTION BEHAVIOR OF GAM- 
(LILLJEBORG), AND THE 


INHIBITORY EFFECT OF A SURFACE 
ACTIVE AGENT, 

Seenenynce Univ. (England). Dept. of Oceanog- 
raj 

we. Lyes. 


Marine Behavior and Physiology, Vol. 6, p 47-55, 
1979. 5 fig, 16 ref. 


Descriptors: *Animal behavior, *Reproduction, 
*Surfactants, *Toxicity, *Gammarus, *Chemore- 
ceptors, *TWEEN 80, *Pheromones, Bioassay, In- 
hibition, Bioassay, Crustaceans, Chemical analysis, 
Animal physiology, Amphipeda. 


The process by which reproductive behavior in 
the male Gammarus duebeni is evoked has been 
found to depend upon the reception of a chemical 
cue from the female. This cue is perceived by 
receptors on the second antennae and its function 
is to synchronize mating with the suitable phase of 
ecdysis in the female. Small concentrations of the 
surfactant TWEEN80 are shown to interfere with 
the reception of this chemical cue, resulting in a 
decrease in mating success. (Deal-EIS) 

W79-07672 


CHEMOSENSORY INDUCED BRADYCARDIA 
IN THE KELP CRAB, PUGETTIA PRODUCTA 
(RANDALL), 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

R. K. Zimmer, D. P. Cook, and J. F. Case. 

Journal of Experimental Marine Biology and Ecol- 
ogy, Vol. 38, p 135-150, 1979. 5 fig, 5 tab, 31 ref. 


Descriptors: *Animal physiology, *Crabs, *Inhibi- 
tion, *Carbohydrates, *Chemoreceptors, *Water 
soluble fraction, Animal metabolism, Chemical 
analysis, Amino acids, Oil, Toxicity, Organic com- 
pounds, Crustaceans, Chemical properties. 


Bradycardia was induced in specimens of Pugettia 
producta by chemical stimulation of the branchial 
chamber with synthetic clam extract. Chemical 
stimulation of the dactyls, antennules, and mouth- 
parts did not effect cardiac inhibition. Stimulation 
of the branchial chamber with amino acids and 
sugars evoked cardiac inhibition that was signifi- 
cantly greater than that induced by sea-water con- 
trols. Of the sugars tested, disaccharides were gen- 
erally found to have a greater capacity to induce 
bradycardia than monosaccharides. The possibility 
of a disaccharide or polysaccharide receptor is 
discussed. Taurine and B-alanine induced brady- 
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IN VIVO EFFECT ON ATPASE IN CERTAIN 
TISSUES OF LABEO ROHITA AND SACCO. 
BRANCHUS FOSSILIS, FOLLOWING CHRON. 
IC CHLORDANE INTOXICATION, 

D. A. V. Coll., Muzaffarnagar (India). Pollution 
Relevant Research 

S. R. Verma, S. K. Denval, A. K. Gupta, and R. C. 
Dalela. 


Bulletin of Environmental Contamination and 
Toxicology, Vol. 20, p 769-777, 1978. 2 tab, 18 ref. 


Descriptors: ‘Pesticide toxicity, *Enzymes, 
*Tissue analysis, sp aa *Labeo, Navona 
chus, Chlorinated hydrocarbon 

chemistry, Fish physiology, Chemical wea 
Sodium, Potassium, Magnesium, Freshwater tah 


The purpose of this study was to determine the 
effect of various concentrations of chlordane upon 

the ATPase system in the brain, gill, rey or and 
kidney or two fresh water teleosts, Labeo rohita 
and Saccobranchus er co following chronic 
chlordane intoxication 30 and 60 days 

ment. M; sa Na+ and K+ ATPases were 
lyzed. 
tion of all 


rohita was found higher as compared 
branchus fossilis, on more susceptibility of 


the former to chlordane. -EIS) 
W79-07674 
DISTRIBUTIO: OF |ATHS 


SEA, 
National Inst. of Gosmcereny. Cochin (India); 
and Indian Ocean Biological Centre. 

V. R. Nair. 

Journal of the Marine Biological Association of 
pe Vol. 16, No. 3, p 721-730, 1974. 5 fig, 1 tab, 
15 ref. 


Descriptors: *Fish populations, *Salinity, *Chae- 
tognaths, Temporal distribution, Diel migration, 
Spatial distribution, Seasonal, Monsoons, Estuaries, 
Growth stages, Fish behavior, Fish on Di- 
urnal distribution, Arabian Sea, India. 


A study was made of the chaetognaths of the 
Cochin Backwater. Krohnitta section Aida, Sa- 
gitta bedoti Beraneck, Sagitta enflata Grassi and S. 
oceania Gray were the species found in the -_ 
tions. S. bedoti was the dominant c’ 

oceania is recorded for the first time from tndicn 
waters. Salinity plays a major part in controlling 
the distribution of chaetognaths in this estuary. 
They penetrated to the southernmost part of the 
estuary during the premonsoon period when a 
uniform high salinity prevailed throughout the 
system. In the postmonsoon period the chaetog- 
nath population synchromically followed the steep 
gradient in salinity along the estuary and became 
restricted to its seaward end. It is suggested that 
during the monsoon period they are removed from 
the area and fresh recruits from the sea are brought 
back to the system along with the incoming waters 
of the postmonsoon periods. (Deal-EIS) 
W79-07675 


DETECTION OF pat pe I Y THE 
BLUE CRAB, CALLINECTES S. IDUS, 
National Marine Fisheries Seve | Highlands, NJ. 
Sandy Hook Sport Fisheries Marine Lab. 

For primary bibliographic entry see Field 5A. 
W79-07676 
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INTERTIDAL ECOLOGY OF THE SEA SHORE 
NEAR TARAPUR ATOMIC POWER STATION, 
Bhabha Atomic Research Centre, Bombay (India). 
Health Physics Div. 

M. C. Balani 


Journal of the Marine Biological Association of 
India, Vol. 17, No. 1, p 101-106, 1975. 2 fig, 6 ref. 


Descriptors: *Nuclear powerplants, *Littoral, 
Tides, Beaches, Radioisotopes, Intertidal areas, 
Shores, Seasonal, ters, Clams, Manganese, 
Zinc, Potassium, Iodine, Iron, Strontium, Food 
chains, Crabs, Tarapur Atomic Power Station. 


Surveys were carried out between March 1969 and 
August 1970 to study the fauna and flora in the 
littoral zone of the sea shore near the Tarapur 
Atomic Power Station. The beach adjacent to the 
station is rocky with a number of tidal pools inhab- 
ited by a variety of organisms whereas the beach 
to the south is mostly sandy and barren except for 
a small rocky stretch. The tidal range is 6 m and 
over a mile of beach is exposed during low tide. 
The near shore currents are very strong and have a 
clear north-south oscillation with the changing 
tides. Less Atherina sp. fry were available near the 
Power Station in March 1970 than during the 
previous year. Possible reasons for these differ- 
ences are discussed, including the effect of heated 
discharges on biota. The need is also emphasized to 
monitor the biota (Plankton, Nekton and Benthos) 
systematically for content of fission oe re- 
leased by the Power Station. (Deal-EIS) 
W79-07677 


KEPONE: TOXICITY AND BIOACCUMULA- 
TION IN BLUE CRABS, 

Environmental Research Lab., Gulf Breeze, FL. 
§. C. Schimmel, J. M. Patrick, Jr., L. F. Faas, J. L. 
Oglesby, and A. J. Wilson, Jr. 

— Vol. 2, No. 1, p 9-15, 1979. 4 fig, 3 tab, 
11 ref. 


Descriptors: *Toxicity, *Crabs, *Insecticides, 
*Kepone, *Bioaccumulation, *Depuration, *Callin- 
cetes, *Tissue analysis, *James River(Virginia), 
Blue crabs, Absorption, Animal physiology, Path 
of pollutants, Oysters, Pesticide residues, Pesticide 
kinetics, Mortality, Pesticide toxicity. 


Two long-term studies were conducted to deter- 
mine toxicity, uptake and depuration of Kepone in 
blue crabs (Callinectes sapidus). In the first, 
Kepone was administered to crabs in seawater or 
food. Uptake of Kepone in 28 days was primarily 
through the contaminated oysters. When these 
crabs were held in Kepone-free seawater and fed 
Kepone-free oysters for 28 days, no loss of the 
insecticide was evident. There were adverse effects 
on molting and survival in crabs fed oysters that 
contained 0.25 micrograms/g Kepone. A second 
study was conducted to determine: (1) the depura- 
tion of Kepone over a 90-day period in blue crabs 
fed oysters from the James River, Virginia (con- 
taining 0.15 micrograms/g Kepone); and (2) the 
effects of Kepone on molting and survival of blue 
crabs fed James River oysters or laboratory-con- 
taminated oysters that contained 0.15 or 1.9 micro- 
grams/g Kepone. Crabs fed Kepone-contaminated 
oysters followed by a diet of Kepone-free oysters 
for 90 days had detectable concentrations of the 
insecticide in tissues. Also, blue crabs that ate 
oysters containing Kepone in concentrations simi- 
lar to those found in oysters from the James River, 
died or molted less frequently than crabs fed 
Kepone-free oyster meats. (Deal-EIS) 

W79-07679 


A MATHEMATICAL MODEL FOR THE 
UPTAKE OF HEAVY METALS IN BENTHIC 
ALGAE, 

Central Inst. for 
(Norway). 

K. L. Seip. 
Ecological Modelling, Vol. 6, p 183-197, 1979. 12 
fig, 4 tab, 11 ref. 


Industrial Research, Oslo 


Descriptors: *Heavy metals, 


*Marine algae, 
*Methodology, 


*Mathematical models, *Zinc, 


Algae, Mathematical studies, Benthic flora, Water 
pollution effects, Path of pollution, Toxicity, 





Chemical analysis, Biomass, Mortality, Sea water, 
Simulation studies, Ascophyllum nodosum. 


A mathematical model for the uptake of heavy 
metals in the benthic algae Ascophyllum nodosum 
has been developed. The model allows assignment 
of age-dependent growth parameters which also 
may be a function of external factors. Mortality 
curves for A. nodosum corresponding to a highly 
polluted and a nearly unpolluted area have been 
used in the study of metal uptake. Uptake has been 
simulated for different values of growth param- 
eters and different concentrations of heavy metals 
in seawater. Emphasis has been on the uptake of 
zinc. The simulations showed that the concentra- 
tion of zinc in the ant changed much less (6%) 
than the biomass (30%) with changes in intrinsic 
growth rate, mortality and ing capacity. The 
concentration in the algae was found to be an 
approximately linear function of the mean concen- 
tration in seawater up to about 100 ppb. At very 
high concentrations, associated with high mortal- 
ity, the deviation from linearity may be significant 
(about 13% at 162 ppb at one locality). The calcu- 
lation indicates further that variations in the zinc 
concentration in the seawater are considerably 
damped in the algae. Simulations have also been 
performed to study the effects of sampling differ- 
ent parts of the algae, and some initial simulations 
have been performed to study the effects of heavy 
metal exchange between algae and sea water. 
(Katz-EIS) 

W79-07680 


GROWTH DYNAMICS OF CORDGRASS, 
SPARTINA ALTERNIFLORA, LOISEL., ON 
CONTROL AND SEWAGE SLUDGE FERTIL- 
IZED PLOTS IN A GEORGIA SALT MARSH, 
Geos ia Univ., Sapelo Island. Marine Inst. 


. B. es. 
cow seed Vol. 2, No. 1, p 50-53, 1979. 4 fig, 1 tab, 
ref. 


Descriptors: *Sewage sludge, 
*Growth rates, *Cordgrass, *Spartina, Fertilizers, 
Sewage sludge dis; , Biomass, Nitrogen, Nitro- 
gen compounds, Seasonal, Salt marshes, Soils, Es- 
tuaries. 


*Plant growth, 


Seasonal plant growth dynamics were followed for 
a year in undisturbed plots of tall and short form 
Spartina alterniflora and in plots of short form S. 
terniflora which were enriched with sewage 
sludge. Monthly determinations of aboveground 
live and dead biomass, density of live stems, the 
ratio of number of young shoots to total number of 
shoots, and belowground mass of macro-organic 
matter to a depth of 30 cm were made for each 
area. Sludge fertilization increased the live biomass 
of the short form S. alterniflora by up to 150% of 
the control live biomass, but had little effect on the 
dead biomass, stem density, or proportion of young 
shoots. There was a trend of increased amount of 
belowground macroorganic matter in fertilized 
compared to control plots during the last 6 months 
of the study. In all areas, there was a marked 
decrease in the proportion of young shoots from 
winter to early summer, followed by a rapid in- 
crease in the percent of young shoots from late 
summer to fall. Sampling of plots 7 and 20 months 
after termination of sludge enrichment showed 
higher plant biomass and % N content in surface 
soils, but no difference in N content of live plant 
tissue, in fertilized compared to unfertilized marsh. 
After 20 months, about half of the sludge nitrogen 
remaining in the soils of the fertilized plots had 
disappeared. (Deal-EIS) 
W79-07681 


DISTRIBUTION OF MIREX IN AN EXPERI- 
MENTAL ESTUARINE ECOSYSTEM, 
Environmental Research Lab., Gulf Breeze, FL. 
W. P. Schoor. 

Bulletin of Environmental Contamination and 
Ea Vol. 21, p 315-321, 1979. 1 fig, 2 tab, 
12 ref. 


Descriptors: Pesticide kinetics, *Shrimp, Labora- 
tory tests, Water pollution effects, *Tissue analysis, 
*Bioaccumulation, *Mirex, *Palaemonetes, *Tha- 
lassia, Pesticide residues, Grasses, Path of pollut- 
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Effects Of Pollution—Group 5C 





ants, Estuarine environment, Ecosystems, Gas 
chromatography, Chemical analysis, Animal me- 
tabolism. 


The purpose of these experiments was to determine 
the movement and accumulation of mirex in an 
experimental ecosystem by utilizing a method of 
introducing mirex that is representative of what 
occurs in the natural environment. Experimental 
aquaria contained sand, grass plants (Thalassia) and 
shrimp (Palaemonetes) in artificial seawater. 
‘est aquaria were exposed to varying concentra- 
tions of mirex, then sampled over a period of two 
weeks. Results showed that the shrimp hepatopan- 
creas was the only living component in which the 
concentration of mirex increased throughout the 
test period. Small but constant levels were detect- 
ed in other shrimp tissues and grass, probably due 
to adsorption. (Deal-EIS) 
W79-07682 


THE EFFECTS OF TEMPERATURE AND DIF- 
FERENT FOOD ORGANISMS ON THE RATE 


OF GASTRIC EVACUATION IN PERCH 
(PERCA FLUVIATILIS), 

Lund Univ. (Sweden). Limnology Inst. 

L. Persson. 


Freshwater Biology, Vol. 9, p 99-104, 1979. 3 fig, 4 
tab, 23 ref. 


Descriptors: *Digestion, ‘*Fish physiology, 
*Perches, *Water temperature, *Tissue analysis, 
*Gammatus, Thermal pollution, Fish food organ- 
isms, Zooplankton, Diptera, Annelids, Fish diets, 
Mathematical models, Animal metabolism. 


The rate of gastric evacuation in perch was studied 
at different mean temperatures (range 4.0-21.7 de- 
grees C). Gastrix evacuation rates were empirically 
described by an exponential function and the rela- 
tionship between the instantaneous evacuation rate 
and temperature was also exponential. Evacuation 
rates were not significantly different (P>0.1) for 
the following food organisms: Gammarus pulex, 
Chaoborus, chironomids and zooplankton. The ef- 
fects of temperature, different food organisms and 
fish size on the evacuation rates in different fish 
species are discussed. (Deal-EIS) 
79-07683 


SOME ECOLOGICAL EFFECTS OF THE 
VENPET - VENOIL COLLISION, 
Department of Industries, Sea 
Africa). Sea Fisheries Branch. 

A. Moldan, P. Chapman, and H. O. Fourie. 

Marine Pollution Bulletin, Vol. 10, p 60-63, 1979. 2 
fig, 16 ref. 
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Descriptors: *Oil spills, *Oil pollution, *Intertidal 
areas, *Crude oil, *Winkles, *Limptes, *Barnacles, 
Path of pollutants, Oil, Organic compounds, Estu- 
aries, Mortality, Tidal effects, Crabs, Beaches, 
Rivers, Littoral, Estuarine environment, Venpet- 
Venoil collision, South Africa. 


The effects of oil, released after the Venpet-Venoil 
collision in December 1977, on the intertidal fauna 
along the South Coast of South Africa have been 
monitored at monthly intervals since the incident. 
Localized areas, such as estuaries and sheltered 
coves, suffered the pope damage due to the 
smothering effects of the oil. Damage to the re- 
maining areas has been slight owing to the patchy 
distribution of the oil together with its physical and 
chemical characteristics. (Deal-EIS) 

W79-07684 


THE DISTRIBUTION OF HEAVY METALS IN 
THE HARD CLAM, MERCENARIA MERCEN- 
ARIA, IN THE LOWER CHESAPEAKE BAY 
REGION, 

Bigelow Lab. for Ocean Sciences, Boothbay 
Harbor, ME. 

For primary bibliographic entry see Field 5B. 
W79-07685 


MODELLING THE DISTRIBUTION AND 
EFFECT OF HEAVY METALS IN AN AQUAT- 
IC ECOSYSTEM, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


Royal Danish School of Pharmacy Copenhagen. 
it. of Chemistry. 

S. E. Jorgensen. 

Ecological Modelling, Vol. 6, p 199-222, 1979. 7 

fig, 11 tab, 77 ref. 


Descriptors: *Metals, *Heavy metals, *Methodolo- 
By *Model studies, *Geosystems, Environmental 
effects, Path of pollutants, Toxicity, Sediments, 
Water, Trophic level, Toxicant exchange, Sus- 
pended solids, Suspended matter, Adsorption, Re- 
views, Freshwater fish, Daphnia, Biomass, Lead, 
Sea water. 


Models are reviewed describing the distribution 
and effect of heavy metals in an aquatic ecosystem. 
Since a model used for an impact statement should 
give the maximum concentration level rather than 
the seasonal variation, a model focussing on this 
situation is suggested. The basic differential equa- 
tions describe (1) the variation in concentration of 
the toxicant per biomass dry matter in a given 
trophic level, and (2) the exchange of toxicant 
between sediment and water. Furthermore, since a 
substantial part of the heavy metal in an aquatic 
ecosystem is bound to suspended matter, an equa- 
tion describing the equilibrium between dissolved 
and suspended matter must be included. A litera- 
ture review has been carried out on the parameters 
used in the above mentioned equations and a dem- 
onstration, showing how it is possible to find ap- 
proximate values for such eters as excretion 
coefficient and uptake coefficient on the basis of a 
relationship between these two parameters and the 
size of an organism, is given. (Katz-EIS) 
W79-07686 


FACTORS INFLUENCING PH IN LAKE 
WATER, 

Swedish Water and Air Pollution Research Lab., 
Goteborg (Sweden). 

For primary bibliographic entry see Field 5A. 
W79-07687 


TRANSPORT, DISTRIBUTION AND TOXIC 
EFFECTS OF POLYCHLORINATED BIPHEN- 
YLS IN ECOSYSTEMS: REVIEW, 

Tennessee Univ., Knoxville. Memorial Research 
Center and Hospital. 

E. V. Kalmaz, and G. D. Kalmaz. 

Ecological Monitoring, Vol. 6, p 223-251, 1979. 5 
tab, 80 ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Chlorinated hydrocarbons, *Environmental ef- 
fects, Industrial wastes, Path of pollutants, Trans- 
port, Transport depletion, Polychlorinated biphen- 
yls, Ecological distribution, Ecosystems, Chemical 
analysis, Chemical properties, Chemical reactions, 
Physical properties, Physicochemical properties, 
Environmental impacts, Ecological magnification, 
Trophic level. 


Investigation of various aspects of the ecological 
problems of polychlorinated biphenyls (PCBs) has 
grown and continues to grow with remarkable 
intensity. However, it appears that certain areas of 
PCBs research are developed further than the 
others. For example, chemical and physical behav- 
ior and synthesis of PCBs are well studied, while 
the metabolism of PCBs and other routes of degra- 
dation, including toxicological significance and en- 
vironmental impact, continue to challenge the sci- 
entists. In this paper, the chemical and physical 
properties of PCBs as well as the implications of 
these properties for the behavior of PCBs in eco- 
logical systems are discussed. The effect of PCBs 
on interrelated ecological systems are described. 
The distribution and fate of PCBs in the atmos- 
phere, hydrosphere and lithosphere, and transport 
of PCBs through these systems are discussed. The 
toxic significance, biological accumulation and 
ecological magnification are described at various 
trophic levels. (Katz-EIS) 

W79-07688 


UPTAKE FROM SEAWATER AND CLEAR- 
ANCE OF P,P’-DDT BY MARINE PLANK- 
TONIC CRUSTACEA, 

Bedford Inst. of Oceanography, Dartmouth (Nova 


Scotia). Marine Ecology Lab. 

G. C. H. Harding, and W. P. Vass. 

Journal of the Fisheries Research Board of 
a Vol. 36, p 247-254, 1979. 2 fig, 4 tab, 41 
ret. 


Descriptors: *DDT, *Chlorinated hydrocarbon, 
*Incecticides, *Zooplankton, Crustacean, 
Seawater, Biological concentration, Excretion, 
Clearance rates, Euphausiids, Copepods, Path of 
pollutants, Water pollution effects, Mathematical 
studies, Food chain. 


A simple exponential model is used to aa the 
simultaneous uptake and clearance of p,p’-DDT by 
euphausiids and copepods to and from seawater. 
The clearance rate constant for euphausiids, is not 
significantly different from that observed for cope- 
pods. No trend value is detected over the e of 
p,p’-DDT concentrations in seawater used, 27.8- 
1388 ng/L. Furthermore, there is a t deal of 
overlap in the uptake rate constant values between 
organisms. Uptake rate constants range from 0.76 
to 1.21 x 10 to the 4th power/d for euphausiids and 
from 1.04 to 2.51 x 10 to the 4th Fl for 
copepods. Knowing levels of Sigma DDT present 
in planktonic crustaceans in nature, back calcula- 
tions suggest that there must be << 0.1 ng Si 
DDT/L in seawater. A considerable amount of the 
Sigma DDT reported in seawater must therefore 
be unavailable to plankters because it is ‘bound’ to 
agen (Katz-EIS) 
79-07690 


CADMIUM SORPTION IN ESTUARINE MUD- 
TYPE SEDIMENT AND THE ACCUMULA- 
TION OF CADMIUM IN THE SOFT-SHELL 
CLAM, MYA ARENARIA, 

District of Columbia Univ., Washington. Mount 
Vernon Square Campus. 


' H.L. Phe 


Estuaries, Vol. 2, No. 1, p 40-44, 1979. 3 fig, 3 tab, 
22 ref. 


Descriptors: *Cadmium, *Cadmium radioisotopes, 
*Clams, *Bottom sediments, *Mya, *Tissue analy- 
sis, *Bioaccumulation, Humic acids, Bentonite, Ab- 
sorption, Metals, Path of pollutants, Estuaries, 
Chemical analysis, Bioassay, Proteins, Animal 
physiology, Chesapeake Bay. 


Young Mya arenaria were exposed to cadmium- 
109 sorbed to humic acid, bentonite, protein (albu- 
min), mud-type sediment and filtered estuarine 
water in a 24-hour static assay. After 3 1/2 hours, 
shells had sorbed twice as much cadmium as tis- 
sues. Cadmium-109 was linearly accumulated over 
24 hours by Mya exposed to cadmium in estuarine 
water and bentonite-sorbed cadmium. 
Protein(albumin)-sorbed cadmium was not accu- 
mulated by Mya. Final 24-hour average accumula- 
tion levels of sorbed cadmium compared to cadmi- 
um in estuarine water were: bentonite-cadmium, 
100%; humic acid-cadmium, 60%; mud sediment- 
cadmium, 33%; albumin-cadmium, 12%. (Deal- 


EIS) 
W79-07691 


HYPOTHERMAL MORTALITY IN MARINE 
FISHES OF SOUTH-CENTRAL FLORIDA JAN- 
UARY, 1977, 

Harbor Branch Foundation, Inc., Fort Pierce, FL. 
R. G. Gilmore, L. H. Bullock, and F. H. Berry. 
Northeast Gulf Science, Vol. 2, No. 2, p 77-97, 
1978. 4 fig, 3 tab, 51 ref. 


Descriptors: *Fishkill, *Cold resistance, *Water 
temperature, *Hypothermia, Tampa Bay, Indian 
River, Sanibel Island, Thermal stress, Mortality, 
Fish physiology, Marine fish, Growth stages, Air 
temperature, Weather, Fronts(Atmospheric), Flor- 
ida, Tropical fish. 


Comparable climatic conditions on both coasts of 
central Florida resulted in cold induced fish mor- 
talities from 19 January to 13 February 1977. 
Lethal temperatures, the species killed and their 
relative numbers killed are compared for the 
Indian River lagoon, Tampa Bay and Sanibel 
Island estuarine systems. Fifty-six species were 
killed in the Indian River area, 36 in the Tampa 





Bay area, while 19 died st Sanibel Islend. The 
i species mortality in Indian River lagoon 
may be attributed to local hydrological and topo- 

hical conditions and a richer ichthyofauna. 


minimum temperatures ranged from 6 to 13 
C. Hypothermal stress and mortality were ob- 
served in offshore reef fishes. (Deal-EIS) 
W79-07692 


TEMPERA 
Central Inland Fisheries Research Inst., Barrack- 


re ia). 
R°8 Saha, 8. B. Ghosh, and V. Go; i 
Journal of the Marine Biologi yecnom 
a Vol. 17, No. 1, p 107-120, 1975. 6 fig, 6 tab, 6 
ref. 


Descriptors: *Phytoplankton, *Zooplankton, *Sa- 
linity, *Water temperature, Plankton, Diatoms, 
Seasonal, Rivers, ine environment, Cope- 
pods, Commercial fishing, nig 3a Chloro- 
phyta, Monsoons, Rotifers, India, Hooghly Estu- 
ary, Hooghly River, Matlah River. 


The results of investigations conducted on the 
plankton fluctuations in the Hooghly-Matlah es- 
tuarine system are presented. The upper zones of 
rivers Hooghly and Matlah have been found to be 
rich in phytoplankton. Taking the entire estuarine 
system, generally two peaks of phytoplankton 
abundance, with yearly variations in their magni- 
tude are observed, the diatoms playing the most 
important part in determining the of sea- 
sonal variations. Among the zooplankters, cope- 
pods form the dominant group. Two annual peaks 
of abundance have also been observed in the case 
of zooplankton abundance. The surface water tem- 
perature of the estuarine system varied between 
19.0C and 32.5C, with the annual range of vari- 
ation between 7.7C and 12.08C. The salinity varied 
from traces to 32.77% in different zones. Informa- 
tion so far gathered on the plankton in this major 
estuarine system, in relation to salinity and tem- 
perature fluctuations, is reviewed and discussed, 
with special reference to the fisheries potential of 
the area. (Deal-EIS) 
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ESTUARIES, 
University Coll. of Swansea (Wales). Dept. of 


Botany. 
For primary bibliographic entry see Field 2L. 
W79-07722 


PETROLEUM . INDUSTRY IN THE DELA- 
WARE ESTUARY, 

Academy of Natural Sciences of Philadelphia, PA. 
For primary bibliographic entry see Field 2L. 
W79-07725 


DEVELUPER’S HANDBOOK, 

Connecticut t. of Environmental Protection, 
Hartford. Coastal Area Management Program. 
For primary bibliographic entry see Field 6B. 
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SURVIVAL OF. EUGLENA GRACILIS EX- 
POSED TO \L TEMPERATURE 
AND HEXAVALENT CHROMIUM, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology: 

W. H. Yongue, Jr., B. L. Berrent, and J. Cairns, Jr. 
Journal of Protozoology, Vol. 26, No. 1, p 122-125, 
1979. 4 fig, 3 tab, 12 ref. 


Descriptors: *Chromium, *Toxicity, *Water pollu- 
tion sources, *Temperature, *Lethal limit, *Eug- 
lena, Microorganisms, Laboratory tests, Heat resis- 
tance, Thermal stress, Water quality. 


The joint effects of exposure to various concentra- 
tions of chromium trioxide and to sublethal tem- 
perature were examined on Euglena gracilis. The 
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experiments were performed to determine the 
highest temperature at which the organisms sur- 
vive for three hours, the highest concentration of 
chromium trioxide at which most of these organ- 
isms survive for three hours, and the combined 
effects of the determined temperature and chromi- 
um concentration on the organisms. Chromium 
trioxide with hexavalent chromium appears rela- 
tively stable in water, but is more toxic than other 
chromium oxides due to its odixizing potential and 
ease of penetration of biological membranes. The 
concentration of hexavalent chromium has’ been 
limited by the Water Quality Act of 1965 to five 
or less in waters discharged into munici 

sewage; the allowable concentration standard for 
drinking water is less than 0.05 ppm. Most Euglena 
gracilis survived a three hour exposure to a con- 
centration of 1 mg/liter of chromium trioxide at 
room temperature, or 20C. When the flagellate 
were kept for one hour at 31.5C and exposed to 
chromium at room temperature they were as sensi- 
tive to 0.001 mg/liter as to 10 mg/liter. Simulta- 
neous exposure to 31.5 plus or minus 0.5C and 
chromium concentrations down to 0.001 mg/liter 
resulted in less than 50% Euglena survival at the 
end of three hours. The most important results 
were the lasting effect of sublethal temperature and 
the lethal effect of chromium at concentrations 
lower than the 0.05 mg/liter legal standard for 
eon water. (Davison-IPA) 
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DISTRIBUTION OF PHYTOPLANKTON IN 
FLORIDA LAKES, 
Nevada Univ., Las Vegas. Dept. of Biological 


Sciences. 

W. D. Taylor, F. A. Hiatt, S.C. Hern, J. W. 

Hilgert, and V. W. Lambou. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-296 504, 

Price codes: A06 in paper copy, AO1 in microfiche. 
tt No. EPA-600/3-78-085, September 1978. 

117 p, 4 tab, 11 ref, 1 append. 


Descriptors: *Aquatic microbiology, *Phytoplank- 

ton, *Lakes, *Eutrophication, Outlets, Sewers, En- 

vironmental effects, Water quality, Florida, Water 

pollution effects, Distribution, Sampling, Ny- 

eae’ trophic indices, Palmer’s organic pollution 
ces. 


The species and abundance of phytoplankton in 40 
lakes were sampled by the National Eutrophication 
Survey in Florida to ascertain the relationships 
between algal characteristics and trophic status of 
individual lakes. The lake selection criteria includ- 
ed: (1) lakes impacted by one or more municipal 
sewage treatment plant outfalls; (2) lakes of 40 
hectares in size or larger; and (3) a mean hydraulic 
tetention time of at least 30 days. Sampling sites 
were selected on the basis of available information 
on lake morphometry, potential major sources of 
nutrient input, and on-site judgement of the field 
limnologist. Results include the calculation of Ny- 
d’s Trophic State Index, Palmers Organic Pol- 
tion and species diversity and abundance indices. 
The computer generated appendix contains alpha- 
betical phytoplankton lists, and also lists taxa with- 
out species names. (Davison-IPA) 
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RESULTS OF INVESTIGATIONS, T. E. 
MAXSON WTP AND SIGNIFICANT INDUS- 
TRIAL CONTRIBUTORS, MEMPHIS, TEN- 
NESSEE, 

For primary bibliographic entry see Field 5B. 
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THE SAN FRANCISCO’ BAY = DELTA 
WASTEWATER AND RESIDUAL SOLIDS 
MANAGEMENT STUDY. VOLUME VI. TECH- 
NICAL APPENDIX. THE PUBLIC HEALTH 
IMPLICATIONS OF LAND APPLICATION OF 
WASTEWATER AND RESIDUAL SOLIDS, 

For primary bibliographic entry see Field SE. 
W79-07869 


THE ECONOMIC IMPACT OF ALTERNATIVE 
CYANIDE STANDARDS IN ILLINOIS, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


IIT Research Inst., Chicago, IL. 
For primary bibliographic entry see Field 6E. 
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CONSERVATION DISTRICTS AND _ 208 
WATER QUALITY MANAGEMENT-NON- 
POINT SOURCE IDENTIFICATION AND AS- 
SESSMENT, SELECTION OF BEST MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


COAL MINE WATER POLLUTION - LEGAL 
AND REGULATORY ISSUES: A SURVEY, 

For primary bibliographic entry see Field 5B. 
W79-07887 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 2E. 
W79-07889 


GROUND AND SURFACE WATER IN NEW 
MEXICO: ARE THEY PROTECTED AGAINST 
URANIUM MINING AND MILLING, 

For primary bibliographic entry see Field 6E. 
W79-07896 


ACID COAL MINE DRAINAGE: PAST POLLU- 
TION AND CURRENT REGULATION, 

West Virginia Univ., Morgantown. Coll. of Law. 
For primary bibliographic entry see Field 6E. 
W79-07905 


COMPLETION OF SHELLED MICROZOO- 
BEMTHON SAMPLES, 

Rice Univ., Houston, TX. Dept. of Geology. 

R. E. Casey, C. Hueni, A. Leavesley, J. Gervitz, 
and R. Schwarzer. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
Reports to Contract AA550-CT6-17, to the Bureau 
of Land Management, p 1-1 -1-82, 1979. 14 fig, 4 
tab, 6 ref, append. AA550-CT6-17. 


Descriptors: *Texas, Benthos, *Sediments, *Silt- 
ing, *Sites, Water pollution effects, Drilling, Re- 
sources development, Baseline studies, *Outer 
Continental Shelf, *Foraminifera, Benthonic fora- 
minifera, Bolivina lowmani, Ammonia beccarii, 
South Texas Outer Continental Shelf(STOCS). 


The South Texas Outer Continental Shelf was 
sampled for living benthonic foraminiferans at 12 
stations during three seasons in 1975. During 1976, 
29 stations were sampled during three seasons and 
10 of these stations were sampled during six 
monthly cruises. These samples were processed 
and living benthonic foraminiferans were picked, 
counted, identified and the data evaluated via clus- 
ter analysis and maps of density, diversity and 
richness. The significant findings include: the divi- 
sion of benthonic foraminiferans into groups or 
individuals characteristic of such features as near- 
shore-offshore, seasonality, regions of the shelf 
such as the modern mud blanket, etc. Findings that 
may prove useful for site evaluation or monitoring 
include: the use of Bolivina lowmani as a indicator 
of silting and bottom current movement, the use of 
Ammonia beccarii and other species to indicate 
perturbations in the water column and sediments, 
and the suggestion that the bank stations may 
represent a region very susceptible to man’s activi- 
ties. (Sinha-OEIS) 
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ANALYSES OF 1975-76 MICROZOOPLANK- 
TON SAMPLES FROM TRANSECT II, 
Texas Univ. at Austin, Port Aransas. Port Aransas 
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Effects Of Pollution—Group 5C 


Marine Lab. 
For primary bibliographic entry see Field 5G. 
W79-07916 


DETERMINATION OF AVERAGE DRY 
WEIGHTS OF IMPORTANT NEUSTON SPE- 
CIES COLLECTED IN 1976, 

Texas A and M Univ., College Station. 

J. H. Wormuth. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
ps poe to Contract AA550-CT6-17, to the Bureau 
of Land Management, p 3-1 - 3-37, 1979. 15 fig, 6 
tab, 2 ref. AA550-CT6-17. 


Descriptors: *Texas, *Ecology, *Plankton, *Biota, 
*Temporal distribution, *Spatial distribution, Base- 
line studies, Resources development, Water pollu- 
tion effects, *Outer Continental Shelf, Diversity 
index, Species composition. 


Dry weights per individual of a number of neuston 
taxa, considered to be ecologically important, were 
determined and then used in conjunction with the 
actual concentrations to give estimates of dry 
weights of the 1976 winter through April samples. 
In addition, analyses of variance were run to look 
at diel, seasonal and spatial variability; factor anal- 
ysis was used to look at species groupings; com- 
parisons of neuston and zooplankton data were 
made; and plots of seasonal variation of selected 
species means along Transect II were made. 
Groups of species which respond to the environ- 
ment in similar ways are defined. The relationships 
of these groups to other parameters are not appar- 
ent in the 1976 data, but most of the other param- 
eters were measured on different cruises than those 
on which the neuston samples were collected. 
(Sinha-OEIS) 
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BUREAU OF LAND MANAGEMENT SOUTH 
TEXAS OUTER CONTINENTAL SHELF 
REPORT OF CONSULTANCY ON BENTHIC 
ECOLOGY PROGRAMME .- 22 AUGUST - 11 
SEPTEMBER AND 24 OCTOBER - 5 NOVEM- 
BER, 

Marine Lab., Aberdeen (Scotland). 

A. D. McIntyre. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
Reports to Contract AA550-CT6-17, to the Bureau 
of Land Management, p 5-17 - 5-38, 1979. AAS50- 
CT6-17. 


Descriptors: *Texas, *Benthos, *Ecology, *Water 
pollution effects, Baseline studies, Environmental 
effects, Leases, Oil pollution, Monitoring, *Outer 
Continental Shelf, Petroleum development, South 
Texas Outer Continental Shelf(STOCS). 


Work done to date in the benthos ecology pro- 
gramme is reviewed, giving particular attention to 
an evaluation of data collected during the first 
three years, and examining possible future develop- 
ments. The aims are to achieve an understanding of 
how to assess and control the impact of petroleum 
exploitation and development in the STOCS area, 
and in particular to protect the living marine re- 
sources from deleterious effects, the overall aim 
being the general management of the OCS leasing 
rogramme. The research considered falls mainly 
into two parts - in general surveys of first the 
macrobenthic infauna and second the epifauna, but 
two related programmes, on regions of topograph- 
ic highs and on the monitoring of drilling rig 
effects, are also included. (Sinha-OEIS) 
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MACROINVERTEBRATE STUDY, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

J. Holt, J. S. Holland, and P. Cotter. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
Reports to Contract AA550-CT6-17, to the Bureau 
of Land Management, p 6-1 - 6-28, 1979. 18 fig, 1 
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Descriptors: *Texas, ‘Invertebrates, *Benthos, 
*Ecology, Baseline studies, Water pollution ef- 
fects, Environmental effects, Resources develop- 
ment, *Outer Continental Shelf, *Population densi- 
ty, Spatial variation, Temporal variation, South 
Texas Outer Continental Shelf(STOCS). 


Benthic invertebrate data from the STOCS were 
examined for spatial and temporal variation in 
abundance. Species which were characteristic of 
station groups and which showed strong variation 
in population density were studied. Samples col- 
lected in 1976 were retrieved and individuals sexed 
and measured. Length-frequency histograms of all 
species measured are presented. Variations in epi- 
faunal abundance due to recruitment of young size 
classes into the study area were verified. Infaunal 
data analysis did not show seasonal peaks of repro- 
duction possibly because generation time of in- 
faunal organisms is short. Simple linear regressions 
of mean length of an epifaunal species against 
physical variables revealed significant correlations 
with depth, salinity and eo size parameters. Pre- 
liminary examination of non-linear, multi-variate 
analysis shows it to be a useful tool for explaining 
the distribution of a species. (Sinha~-OEIS) 
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BIOMASS MEASUREMENTS OF BENTHIC 
INVERTEBRATES, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

J. S. Holland, J. Holt, P. J. Cotter, P. B. 
McDonald, and S. McBride. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
Reports to Contract AA550-CT6-17, to the Bureau 
of Land Management, p 7-1 - 7-23, 1979. 8 tab, 7 
ref. AA550-CT6-17. 


Descriptors: *Texas, *Biomass, *Benthos, *Inver- 
tebrates, Baseline studies, Water pollution effects, 
Resources development, Environmental effects, 
*Outer Continental Shelf, Petroleum development, 
Biomass distribution, South Texas Outer Continen- 
tal Shelf(STOCS). 


Biomass, measures as wet weight, of 19 epifaunal 
species and 14 infaunal species for nine monthly 
and seasonal collections during 1976, was assayed. 
Distribution of biomass spatially and temporally 
was analyzed and regression of biomass on num- 
bers of individual by species was obtained. Total 
sample biomass was distributed according to depth 
for both epifauna and infaunal organisms. Infauna 
exhibited a gradient in total biomass inversely pro- 
portioned to depth. Epifaunal biomass decreased 
precipitously in the deepest of the zones while 
remaining essentially the same in the two shallow 
zones. Analysis of variance on raw biomass and 
standing crop data showed no significant differ- 
ences in total biomass with season or with transect. 
Biomass of individual species showed several inter- 
esting patterns. Infaunal species were either basi- 
cally shallow-water species grading into deeper 
zones or the reverse. Epifaunal species exhibited 
several other biomass distribution patterns includ- 
ing apparent mid-depth species which exhibited 
decreased biomass in both shallower and deeper 
zones. Mean collection biomass exhibited possible 
recruitment periods for a limited number of spe- 
cies, with no significant pattern for most. (Sinha- 
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ADDENDUM TO HISTOPATHOLOGY OF DE- 
MERSAL FISHES. HISTOPATHOLOGY OF 
MICROPOGON UNDULATUS (ATLANTIC 
CROAKER) EXPOSED TO WATER SOLUBLE 
FRACTIONS OF SOUTH LOUISIANA CRUDE 
OIL, 

Texas A and M Univ., 
Veterinary Anatomy. 
W. E. Haensly, and J. C. Eurell. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
Reports to Contract AA550-CT6-17, to the Bureau 


College Station. Dept. of 


of heed Management, p 8-1 - 8-10, 1979. 2 tab, 4 
ref. 


Descriptors: *Texas, *Pathology, *Fishes, *Water 
pollution effects, Baseline studies, Environmental 
effects, Resources development, *Outer Continen- 
tal Shelf, *Crude oil, Demersal fishes, Atlantic 
croaker, reese undulatus, South Texas 
Outer Continental Shelf(STOCS). 


Histopathologic analyses of approximately 100 Mi- 
cropogon undulatus (Atlantic croaker) exposed to 
water soluble fractions of South Louisiana crude 
oil were made. Five fish were ex to two 
solutions (5 and 10% of a stock solution) for 1, 3, 7, 
14 and 21 days. Samples of liver, kidney, heart, 
skeletal muscle, stomach, gonad and gill were col- 
lected following the various periods of exposure. 
Most of the organ samples obtained from fish 
exposed to varying concentrations of water soluble 
fractions of South Louisiana crude oil did not 
show lesions that could be attributed to the oil. 
Two of the organs, gill epithelium and liver, and 
possibly a third organ, the subcutaneous areas, did 
show a response to the crude oil. The fact that 
some organs did not demonstrate a response and 
that others showed a minimal response suggests 
that the lengths of exposure, the concentrations 
used, or both exposure and concentrations, were 
too low to permit severe lesions to occur. (Sinha- 
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AN INTENSIVE STUDY OF THE HEAVY HY- 
DROCARBONS IN THE SUSPENDED PARTIC- 
ULATE MATTER OF SEAWATER, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 5B. 
W79-07922 


FATE OF PETROLEUM-DERIVED AROMA- 

TIC COMPOUNDS IN SEAWATER HELD IN 

OUTDOOR TANKS. 

Texas Univ. at Austin, Port Aransas. Port Aransas 

Marine Lab. 

J. K. Winters. 

In: ‘Environmental Studies, South Texas Outer 

Continental Shelf, Biology and Chemistry,’ Texas 

+ att me Marine Science Institute, Supplemental 
py a to Contract AA550-CT6-17, to the Bureau 

id Management, p 12-1 - 12-77, 1979. 20 fig, 
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Descriptors: *Texas, *Oil spills, *Aromatic com- 
pounds, Water pollution effects, Resources devel- 
opment, Environmental effects, Baseline studies, 
*Outer Continental Shelf, *Petroleum develop- 
ment, Alkanes, South Texas Outer Continental 
Shelf(STOCS). 


Two simulated oil spills (300 and 100 PPM) were 
conducted in 7000 liter outdoor tanks. A mixture 
of aromatic compounds was added to a tank in a 
third experiment. Dissolved and particulate frac- 
tions of seawater were analyzed by gas chromato- 
graphy and combined gas chromatography-mass 
spectrometry. Results showed that the concentra- 
tion of petroleum derived alkanes was approxi- 
mately ten times greater in  eoabne wed fractions. 
Aromatics were generally at least five times more 
concentrated in dissolved fractions. Aromatic com- 
pounds were partitioned between dissolved and 
particulate fractions with parent and mono-methyl 
compounds enriched in dissolved fractions while 
more highly methylated compounds were enriched 
in particulate fractions. (Sinha-OEIS) 
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DEVELOPMENT OF MINI-COMPUTER PRO- 
GRAMMING TO AID IN INTERPRETATION 
OF MASS SPECTRAL DATA, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

For primary bibliographic entry see Field 5A. 
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FREE ANALYSIS OF VARIOUS METALS IN 
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Descriptors: *Texas, *Phytoplankton, *Biomass, 

“Water pollution effects, Oil pollution, Baseline 

studies, urces development, Environmental ef- 


fect, *Outer Continental’ Shel Shelf, *Nepheloid layer, 
pecies composts Petroleum devel t, 
Hira Texas Continental Shelf( ). 
A single station (near STOCS 4/II) was sampled 
for 24 hour periods on 29-30 June, 24-25 July, 25- 
26 September and 8-9 November 1978. Samples 
surveyed turbidity, light transmission, temperature, 
salinity, plant nutrients, plant biomass, species 
abundances, and near bottom 14C uptake. A vari- 
able nepheloid layer was encountered during each 
cruise; only the first two cruises had associated 
phytoplankton abundances. These phytoplankton 
accumulations were com of both ic and 
benthic species. Net 1 uptake was detected 
within these layers under in situ conditions. Evi- 
dence suggests that this layer may be especially 
vulnerable to energy related activities. It is 
lated that oil introduced into the near bottom 
probably will affect the species composition po 
net production of the phytoplankton community 
either through direct toxicity or through detrimen- 
tal effects on light conditions, nutrient conditions 
or grazers. The ecosystem impact of changes in 
this phytoplankton reservoir will depend on the 
alternate choices available to grazers. (Sinha- 
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ENVIRONMENTAL STUDIES, SOUTH TEXAS 
OUTER CONTINENTAL SHELF, BIOLOGY 
AND CHEMISTRY. VOLUME III - APPENDI- 
CES A-F. 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

Final Report 1977 to the Bureau of Land M 
ment, January 15, 1979. 823 p. AAS50-CT7-11. 


Descriptors: *Texas, *Hydro 5 if ee *Data collec- 
tions, aweneped Biota, Metals, Sediments, Oil 
pollution, Water pollution effects, Resources de- 
velopment, Baseline studies, Environmental ef- 
fects, *Outer Continental Shelf, Petroleum devel- 
- ent, South Texas Outer Continental 
Shelf(STOCS). 


A study of the South Texas Outer Continental 
Shelf (STOCS) was conducted on behalf of the 
U.S. Bureau of Land Management. This, the third 
volume, contains appendices A through F, and 
consists of data resulting from the following pro- 
jects: (A) Hydrographic Project: Calibrated tem- 
perature and salinity values from the 1977 sampling 
program and computed hydrographic variables; 
(B) Low-molecular-weight hydrocarbon and hy- 
drographic project; (C) High-molecular-weight 
hydrocarbons in zooplankton, sediment and water; 
(D) Heavy molecular weight hydrocarbons in ma- 
croepifauna and macronekton; (E) Trace metals 
project; a (F) Sediment Texture. (Sinha-OEIS) 
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Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 
Final Report 1977 to the Bureau of Land Moore 
ment, January 15, 1979. 567 p. AA550-CT7-11. 


Descriptors: *Texas, *Data collections, *Bacteria, 

*Benthos, *Water — Fungi, Baseline studied, 

Water pollution effects, Oil pollution, Environ- 

mental effects, Resources development, *Outer 

Continental Shelf, Petroleum development, Oil 
rt, South Texas Outer Continental 
STOCS). 


A study of the South Texas Outer Continental 
Shelf (STOCS) was conducted on behalf of the 
U.S. Bureau of Land Management. The fourth 
volume of six, contains appendices G through I, 
and consists of data resulting from the following 
ag (G) Water column bacteriology; (H); 

ater id benthic 


column an 
microbiolo; y:mycology; and (I) Benthic bacteri- 
-OEIS) 
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emp VOLUME V - APPENDI- 
Texas Univ. at Austin, Port Aransas. Port Aransas 


Marine Lab. 
Final Report 1977 to the Bureau of Land Manage- 
ment, January 15, 1979. 804 p. AA550-CT7-11. 


Descriptors: *Texas, *Phytoplankton, *Data col- 
lections, *Plankton, *Protozoa, *Zooplankton, 
*Productivity, Water pollution effects, Environ- 
mental effects, Baseline studies, Oil pollution, Re- 
sources development, *Outer Continental Shelf, 
Petroleum development, Oil transport, South 
Texas Outer Continental Shelf(STOCS). 


A oa! of the South Texas Outer Continental 
Shelf (STOCS) was conducted on behalf of the 
U.S. Bureau of Land Management. The fifth 
volume of six, contains appendices J through M, 
and consists of data resulting from the followin; 
jects: (J) Phytoplankton and productivity; (K 
lied microzooplankton and b vig microplank- 
ton; (L) Ciliated protozoa; and (M) Zooplankton. 
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ENVIRONMENTAL STUDIES, SOUTH TEXAS 
OUTER CONTINENTAL SHELF, BIOLOGY 
AND CHEMISTRY. VOLUME VI - APPENDI- 
CESN -S, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

Final Report 1977 to the Bureau of Land Manage- 
ment, January 15, 1979. 600 p. AAS550-CT7-11. 


Descriptors: *Texas, *Biota, *Data collections, 
*Pathology, *Invertebrates, Water pollution ef- 
fects, Baseline studies, Resources development, Oil 
pollution, Environmental effects, Fishes, *Outer 
Continental Shelf, Petroleum development, South 
Texas Outer Continental Shelf(STOCS). 


A study of the South Texas Outer Continental 
Shelf (STOCS) was conducted on behalf of the 
U.S. Bureau of Land Management. The sixth 
volume of the series, contains appendices N 
through S, and consists of data resulting from the 
following projects: (N) Neuston project; (O) Meio- 
fauna project; (P) Benthic invertebrates: macroin- 
fauna and epipauna; (Q) Demersal fishes; (R) His- 
topathology of demersal fishes; and (S) Histopath- 
ology of invertebrate epifauna. (Sinha-OEIS) 
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FEDERAL ROLE IN OCS OIL AND GAS DE- 
VELOPMENT. 
og of Technology Assessment, Washington, 


Staff Paper, May 1977. 22 p. 


Descriptors: *Leases, *Resources development, 
*Federal government, *Baseline studies, Pollution 
abatement, Environmental effects, Water pollution 
effects, Oil pollution, United States, *Outer Conti- 
nental Shelf, Petroleum development. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


The numerous Federal Government related activi- 
ties which make up the entire OCS leasing and 
regulating process are set forth as well as estimates 
for each step. One chart provides an overview of 
the process in its entirety. Detailed charts describ- 
ing the process step-by-step are also provided. 
Finally a bar chart is provided to show the amount 
of time required by both Government and industry 
to proceed through the various stages of the OCS 
oil and gas development process. te ‘time- 
lines’ are provided for both established and frontier 
areas. Baseline studies are conducted in frontier 
areas to establish an environmental benchmark to 
permit continued monitoring after the sale during 
drilling and production to detect possible adverse 
effects from these operations. If such adverse ef- 
fects are detected, additional regulations would be 
adopted to reduce or eliminate . Studies cover 
data on geology, geophysics, biological environ- 
ment, oceanography and meteorology associated 
with a particular region where offshore leasing 
may take place. These studies include original re- 
search as well as an analysis of existing informa- 
tion. (Sinha-OEIS) 
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STUDY DESIGN FOR RESOURCE MANAGE- 
MENT DECISIONS: OCS OIL AND GAS DE- 
VELOPMENT AND THE ENVIRONMENT. 
Bureau of Land Management, Washington, DC. 
Available from Supt. of Documents, GPO, Wash- 
ington, DC 20402, Price, $0.00. Stock No. 024-011- 
00100-0. October 1978. 111 p, 3 fig, 4 tab, 10 ref, 10 
append. 


Descriptors: *United States, *Resources develop- 
ment, *Water pollution effects, *Environmental ef- 
fects, Pollution abatement, Gases, Oil spills, Water 
resources, Planning, Decision making, *Outer 
Continental Shelf, Petroleum development, Re- 
sources management. 


This document is an updated statement of the 
program design for the Bureau of Land Manage- 
ment’s (BLM) Outer Continental Shelf (OCS) En- 
vironmental Studies Program. The analyses con- 
tained in this document are useful for delineating 
information needs and for establishing program 
direction, but these are only examples and are not 
intended to be exhaustive. Chapters three and four 
and a number of the appendices show a few of the 
ways in which public issues for a given OCS area 
can be determined and used to define studies that 
can provide timely and useful information to the 
decisionmaker. It is hoped that this document rep- 
resents a clear statement of the structure and func- 
tion of the OCS environmental studies program as 
it exists now, and provides a framework in which 
changes can be readily accommodated on a regular 
basis. A glossary of terminology has been pro- 
vided. (Sinha-OEIS) 
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THE MICROFOULING PROBLEM AND THE 
FUTURE OF THE OCEAN 


THERMAL 
ENERGY CONVERSION (OTEC) PROGRAM, 
Columbia Univ., New York. Dept. of Biological 
Sciences. 
W. A. Corpe. 
Marine Technology Society Journal, Vol. 13, No. 
1, p 21-25, February-March, 1979. 1 tab, 25 ref. 


Descriptors: *Resources development, *Energy 
conversion, *Fouling, *Sea water, Heat exchang- 
ers, Films, Slime, Environmental effects, Water 
pollution, Electric power, Water pollution effects, 
*Outer Continental Shelf, *Ocean Thermal Energy 
Conversion(OTEC). 


The Ocean Thermal Energy Conversion (OTEC) 
concept is looked upon as a potentially important, 
renewable source of electric power for the future, 
deserving of study and possible development. The 
temperature difference between warm surface 
water and cold deep water at most suitable tropical 
or subtropical oceanic sites is only about 20 de- 
grees K, so the thermal resistance between 
seawater and working fluid must be as low as 
possible so as not to compromise the technical 
viability of the system. Microfouling in the form of 
a ‘slime layer’ invariably develops on all solid 
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Effects Of Pollution—Group 5C 


surfaces exposed to seawater. Such films signifi- 
cantly affect the performance of heat exchanges by 
acting as insulators. Some aspects of marine micro- 
fouling are discussed and some views are presented 
about (a) what kind of research effort in microfoul- 
ing must be undertaken if progress in OTEC devel- 
opment is ultimately to be realized, and (b) what 
considerations ought to be taken into account 
when establishing research priorities. (Sinha~-OEIS) 
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OCS DEVELOPMENT AND COMMERCIAL 
AND RECREATIONAL FISHING, 

Resources for the Future, Inc., Washington, DC. 
E. A. Wilman. 

Coastal Zone Management Journal, Vol. 5, No. 3, 
p 211-230, 1979. 


Descriptors: *Resources development, *Fisheries, 

*Oil spills, *Leases, Environmental effects, Water 

pollution effects, Fishing grounds, Economics, 

‘Outer Continental Shelf, Petroleum development, 
ercial fisheries, Recreational fisheries. 


As the controversy over Outer Continental Shelf 
(OCS) oil and - leasing continues, with environ- 
mentalists and fishermen seeking to block or delay 
leasing decisions that they think will adversely 
affect their interests, the need for better estimates 
of the environmental costs associated with OCS 
development becomes increasingly apparent. Al- 
though high degrees of precision in such estimates 
may never be economic, let alone feasible, better 
knowledge would reduce the uncertainty sur- 
rounding the magnitude of such costs, and would 
make it easier to come to grips with the problem 
and reduce, if not resolve, the controversy. (Sinha- 
OEIS) 
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ROOTED AQUATIC PLANTS, 

Environmental Protection Agency, Washington, 
DC. Office of Water and Hazardous Materials. 
For primary bibliographic entry see Field 5A. 
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BENTHIC MACROINVERTEBRATES OF THE 
FRESHWATER POTOMAC, 

Maryland Dept. of Natural Resources, Annapolis. 
Water Resources Administration. 

G. H. Harmon. 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, cae Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
29-35, 2 fig, 1 tab, 28 ref. 


Descriptors: ‘*Benthic fauna, ‘Invertebrates, 

*Aquatic animals, *Potomac River Basin, *Water 

quality, *Bioindicators, *Water pollution, Water 
llution sources, Acid mine water, Sampling, 
onitoring, Ecology. 


Potomac River benthic invertebrates are sampled 
in a program conducted by the Maryland Water 
Resources Administration to provide information 
applicable to the assessment of trends in water 
quality. As of the Baseline Water Quality 
Monitoring Network (BWQMN) established by 
the Interstate Commission on the Potomac River 
Basin, the statewide program consists of 15 sam- 
pling locations. Results are reported for each of the 
10 mainstream stations above Washington which 
have been sampled at least once during the past 
three years. These results show that the benthic 
macroinvertebrate communities of the Upper 
North Branch of the Potomac River are impover- 
ished, indicating severely degraded water quality 
primarily caused by acid mine wastes. The nea 
annihilation of the aquatic communities including 
fish and most aquatic plants, in addition to the 
macroinvertebrates, is attributed to the acid mine 
waters. At Paw Paw and Hancock good-to-excel- 
lent water quality is indicated by the diverse 
benthic communities. A downward trend in water 
quality and benthic community diversity in the 
hepherdstown to Little Falls region is attributed 
to point discharges and nonpoint runoff. The 
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Group 5C—Effects Of Pollution 


impact of the environmental stresses created by 
man and nature in the basin is generally reflected 
by the macroinvertebrate communities. Approxi- 
mately 200 macroinvertebrate species have been 
identified in the freshwater Potomac. (Davison- 


IPA) 
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BENTHIC MACROINVERTEBRATES OF THE 
SHENANDOAH BASIN, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
bg Center for Environmental Studies. 

H. H. Seagle, Jr., and A. C. Hendricks. 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, “ae Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
36-43, 5 fig, 2 tab, 22 ref. 


Descriptors: *Benthos, *Invertebrates, *Bioindica- 
tors, *Environmental effects, Systematics, Aquatic 
insects, Shenandoah River basin. 


Semi-quantitative samples of benthic macroinverte- 
brates were taken at four stations in the Shenando- 
ah basin to determine the meaningful attributes of 
the biotic community which could be used as 
indicators of environmental changes. A total of 191 
taxa representing 78 families and six phyla of ma- 
croinvertebrates have been collected in the basin. 
The most diverse, the phylum Arthropoda, repre- 
sented 84.2% of the taxa. The aquatic insect orders 
Trichoptera, Coleoptera, Ephemeroptera, and Dip- 
tera were the most abundant organisms. Of the 
four genera of aquatic moths reported, only Para- 
gyractis is believed to actually occur in the basin. 
The four organisms being reported from Virginia 
for the first time are Ephemera varia, Ephoron 
leukon, Potamanthus myops, and P. Walkeri. 
(Davison-IPA) 
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FISHES OF THE APPALACHIAN REGION OF 
MARYLAND, 

Maryland Dept. of Natural Resources, Cumber- 
land. Regional Service Center. 

R. M. Davis. 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
59-65, 1 fig, 2 tab, 19 ref. 


Descriptors: *Fish populations, *Appalachian 
Mountain Region(Maryland), *Acid mine water, 
Potomac River, Tributaries, Drainage patterns, 
Water pollution effects, Water quality, Fish migra- 
tion, Fish establishment, Aquatic habitats, Aquatic 
environment. 


Fish populations of the Potomac River are dis- 
cussed for the portion of the river from its headwa- 
ters near Kempton, Maryland, to Hancock, Mary- 
land, and associated Potomac River tributaries. 
Acid mine drainage adversely affects the water 
quality in this region of Maryland, and in turn 
affects the fish populations of the Potomac River. 
Because it is extremely toxic to all forms of aquatic 
life, acid mine drainage, left undiluted, may de- 
stroy biological activity for many miles down- 
stream from its discharge point. Past and current 
studies concerning the Potomac River water qual- 
ity are cited. Fish samples were taken from seven 
stations on the North Branch, Potomac River, 
from three stations on the Potomac River Main 
Stem, and from 35 tributary stations. No fish were 
found et the three uppermost stations on the North 
Branch and 14 tributary stations due to heavy acid 
mine drainage. Water quality is extremely r 
from Kempton to Luke, and remains poor on 
Luke to McCoole where three species of minnows 
were collected. Just upstream from Cumberland 
seven species of fish were collected, indicating 
some improvement of water quality. Gradual im- 
provement of water quality was noted from Cum- 
berland to Little Orleans, Maryland; the slight 
deterioration at Hancock was due to local waste 


water Gechorgp- Water quality was sufficiently 
improved at Westernport and Keyser to allow 22 
species of fish to become established. A total of 42 
different species of fishes were collected at the 
various stations. Only three to nine species of fish 
occur where streams receive intermittent- 
amounts of acid mine drainage; streams with no 
acid mine drainage had three to 24 species in more 
abundant populations. (Davison-IPA 
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FISHERY RESOURCES OF THE SHENANDO- 
AH VALLEY, 

Virginia Commission of Game and Inland Fisher- 
ies, Charlottesville. 

J. Kauffman. 

Interstate Commission on the Potomac River 
Basin, Rockville, MD. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, “ar. Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
66-69, 5 fig, 1 tab, 8 ref. 


Descriptors: *Fisheries, *Fish populations, *Fish 
establishment, *Aquatic habitats, *Aquatic life, 
*Aquatic environment, Water pollution effects, 


Fish food organisms, Water quality, Phosphate, 
Nitrate, Phytoplankton, Agricultural runoff, Creel 
census, Shenandoah River( Virginia). 


The Shenandoah is the most heavily fished stream 
in Virginia, and has an estimated economic expend- 
iture value of 2,718/hectare a year. Creel surveys 
conducted on the South Fork of the Shenandoah 
from 1964 to 1968 and from 1973 to 1975 showed a 
decline in catches of channel catfish, panfish, and 
largemouth bass; smallmouth bass and rock bass 
catches remained stable. Increased nutrient loads 
resulting from changed land use practices have 
caused the aquatic plant community to change 
from a macrophyte to a phytoplankton food chain. 
This may have caused a change from a smallmouth 
to largemouth bass community in intermediate 
habitats. The increased human populations, indus- 
try, and agricultural production which resulted in 
environmental changes are reflected in changes in 
the Shenandoah River fishery. (Davison-IPA) 
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THE FISHERY OF THE PIEDMONT POTO- 
Cc 


MAC, 

Maryland Dept. of Natural Resources, Annapolis. 
Water Resources Administration. 

A. Dietemann, and A. Sanderson, Jr. 

Interstate Commission on the Potomac River 
Basin, Rockville, Md. Technical Publication 78-2. 
In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, mA. 2 Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
70-75, 3 fig, 1 tab, 32 ref. 


Descriptors: *Fisheries, *Fish management, *Fish 
populations, *Fish conservation, *Fish establish- 
ment, *Spawning, Fish passages, Anadromous fish, 
Ecology, Aquatic habitats, Aquatic environment, 
Water quality control, Water utilization, Water 

lution, Water pollution effects, Potomac 
River(Maryland). 


Although the fishery of the Piedmont Potomac has 
declined during the past 10 years, the River and its 
tributaries from the Monocacy to below Little 
Falls still support a fair resident fishery; there is 
great spawning potential for anadromous fish in 
the river below Little Falls. Overfishing, lack of 
effective fish passages at water supply intakes, flow 
reduction caused by increased withdrawals, sedi- 
ment pollution, and stormwater containing con- 
taminants are all probable factors contributing to 
the decline. A total of 63 fish species are reported 
for this area of the Potomac River, and of these, 
four not reported for several years may be extirpat- 
ed from the Piedmont Potomac. Limiting water 
supply withdrawals and problems of water quality 
control associated with urbanization and agricul- 
tural runoff are examined. It is concluded that fish 
life in the Piedmont Potomac is still a diverse and 
admirable resource. Specific suggestions are made 
for the protection and enhancement of this re- 
source. (Davison-IPA) 
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THE EFFECTS OF THERMAL EFFLUENTS 
AND SEDIMENTS ON THE INSECT FAUNA, 
Academy of Natural Sciences of Philadelphia, PA; 
Div. of Limnology and Ecology. 
S.S. Roback. ~ 
In: The Freshwater Potomac, Aquatic Communi- 
Symposium, January 1977, College Park, Mary 
ymposium, January ‘ le; ar . 
land, Flynn, K. C. and Mason, W. T, Eds., 1978. p 
119-123, 7 fig. Interstate Commission on the Poto- 
mac River Basin, Rockville, Md. Technical Publi- 
cation 78-2. 


Descriptors: *Water pollution effects, *Aquatic in- 
sects, *Aquatic habitats, *Aquatic environment, 
Electric generators, Environmental effects, Ther- 
mal pollution, Sediments, Deposition(Sediments), 


River flow, Turbidity, Silting, | Potomac 
River(Maryland), Monocacy Riv land), 
Whites Ferry(Maryland), Point of 
Roc land). 


The Potomac River was surveyed at four stations 
from Point of Rocks to Whites Ferry from 1956 to 
= The — - wy sh above ro vw the 
otomac Electric Power Company (Pepco) gener- 
ating plant which is situated at the confluence of 
the Potomac and Monocacy Rivers. Station 2, the 
first below the plant, is split with the left bank (2L) 
ae the heated plant effluent; the right bank 
(2R) is free of heated water, except under very 
unusual flow conditions. High-water flow dilutes 
the heated effluent and also concentrates and holds 
the silt from the Monocacy along the left bank. 
Station 2L and the left channel of station 3 monitor 
the effects of silt form urbanization and agriulture 
which flow from the Monocacy into the Potomac. 
The fluctuations in the total insect fauna at each 
station are charted with the starting dates of - 
ation for the different Pepco generating units. Spe- 
cies number declined at stations 1, 2L and 3 when 
unit 1 started up. When units 2 and 3 became 
operational no disturbances were noted. At the 
beginning of the survey in 1975, a range of 54 to 
104 species of insects were noted; by 1975 these 
numbers declined to a range of 47 to 76 species. 
This decline in the insect fauna is attributed to 
increased nonpoint discharges. Fluctuations are 
charted for the following insect families found in 
this study: Gomphidae (Odonata: Anisoptera), 
Heptageniidae (Ephemeroptera), Perlidae (Plecop- 
tera), Elimidae (Coleoptera), and Hydrosychidae 
(Trichoptera). (Davison-IPA) 
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THE CHANGING MOLLUSCAN COMMUNI- 


TY, 

Academy of Natural Sciences of Philadelphia, PA. 
Div. of Limnology and Ecology. 

S. Fuller. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. C. and Mason, W. T, Eds., 1978. p 
124-131, 1 tab, 62 ref. 
Descriptors: *Water pollution effects, *Mollusks, 
*Thermal pollution, *Sedimentation, *Animal pop- 
ulations, Ecosystems, Ecological distribution, 
Aquatic invertebrates, Benthic fauna, Mussels, Ef- 
fluents, Gastropods, Snails, Toxins, Potomac 
River, Montgomery County(Maryland). 


An environmental survey of the middle Potomac 
River was conducted from 1956 to 1976 on behalf 
of the Potomac Electric Power Company gh oer 
and its steam electric station at Dickerson, Mont- 
gomery County, Maryland. Mollusks were select- 
ed for study because they are a predominant ele- 
ment of the fresh-water macrobenthos, and are 
widely adaptable to environmental changes. In ad- 
dition to studying the changes in the sofia popu- 
lation, the effects of thermal effluents on these 
invertebrates were examined. Information concern- 
ing the numbers of animals present, the location 
and state of the environment, symbiosis, and condi- 
tion of the animal is presented for numerous bi- 
valves and gastropods. The severe decline of these 
populations over the years is attributed to sedimen- 
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tation, heightened water temperature, symbiotic 
relationships, and toxins. Significant changes oc- 
curred in 1967 or 1968, and most of the affected 
mollusks were extirpated or their populations were 
diminished below recruitment level. At present the 
inadequate environmental conditions persisting 
consist of sedimentation, adverse water tempera- 
ture, the onslaught of exotic organisms, and the 
effects of toxic pollutants. Therma! effects are local 
and no longer affect the composition of the com- 
munity which has been reduced to a core of spe- 
cies notoriously tolerant of environmental distur- 
bances. (Davison-IPA) 
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EFFECTS OF THERMAL DISCHARGES ON 

FRESHWATER FISHES, 

Ichthyological Associates, Inc., Middletown, DE. 

Experimental Studies. 

J. W. Meldrin, and S. Peterson. 

In: The Freshwater Potomac, Aquatic Communi- 

ties and Environmental Stresses, Proceedings of a 

Symposium, January 1977, oe Park, Mary- 
Flynn, K. C. and Mason, W. T., Eds., 1978. p 

132-136, 5 fig, 32 ref. Interstate Commission on the 

Potomac River Basin, Rockville, Md. Technical 

Publication 78-2. 


Descriptors: *Water pollution effects, *Thermal 
pollution, *Fresh water fish, *Water temperature, 
Environmental effects, Entrainment, Thermal 
erplants, Ecology, Fish management, Fish be- 
on Fish physiology, Aquatic environment. 


The use of water by steam electric power generat- 
ing stations to cool their condensers results in a 
thermal discharge, the effects of which vary with 
the type of fish and how that species exploits the 
environment of that site. The degree of ecological 
significance of a particular effect is site-specific, 
and must be evaluated consistant with the ecologi- 
cal potential of the water body. Results of labora- 
tory experiments show that fish have preferred 
temperatures, i.e., they will avoid temperatures too 
high or too low. This response varies with the 
season, species, ambient temperature of the receiv- 
ing water, and the temperature of the thermal 
discharge. Light level size also influence avoidance 
temperature and preferred temperature. Fish seem 
to prefer thermal plume during the colder months. 
Crowding resulted in an increased incidence of 
disease, starvation, and poor condition in some 
species, but not others. Sudden temperature de- 
creases are of more concern than upped lethal 
temperatures which will be avoided. Mortalities 
can occur during the colder seasons if the thermal 
discharge stops, or if the plume temperatures drop 
below the temperature tolerance of the species. 
The effects of secondary (or plume) entrainment 
on fish eggs and prolarvae are small compared to 
the other effects. (Davison-IPA) 
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WATER QUALITY EFFORTS BY CHEMICAL 
INDUSTRIES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

For primary bibliographic entry see Field 5A. 
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IMPACT OF WASTEWATER TREATMENT 
PLANT DISCHARGES, 

Maryland Univ., College Park. Inland Environ- 
mental Lab. 

Cf. Tsai. 

In; The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
147-150, 5 fig, 33 ref. 


Descriptors: *Sewage effluents, *Environmental 


effects, *Water pollution effects, Ecosystems, 
‘Aquatic habitats, Fish behavior, Spawning, 
Benthos, Waste treatment, Water pollution 


sources, Waste disposal, Sewers, Outfalls, Treat- 
ment facilities, Water quality control, Water pollu- 
tion treatment, Chlorination, Nitrates, Phosphates, 
Eutrophication. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Chemical composition of scwese treatment plant 
effluents varies from plant to plant, depending on 
the sources of sewage, the degree of treatment, and 
the chemicals added during treatment. The impact 
of these effluents differs from one receiving stream 
to another, according to the quality and quantity of 
the effluent, and the pe and chemical condi- 
tion of the stream. Sewage effluents often toxic, 
damage aquatic life through direct toxication. The 
sludges contained in these effluents are also damag- 
ing in that turbidity is increased, fish may receive 
abrasive injuries and clogged gills, bottom organ- 
isms are reduced and modified, and spawning 
grounds are destroyed. Phosphates and nitrates, 
the organic nutrients in sewage effluents, increase 
primary productivity and are beneficial in amounts 
which can be assimilated into the food chain. Ex- 
cessive amounts of the nutrients result in water 
deoxygenation, algal bloom, growth of molds and 
bacteria, and eutrophication. Events occurring 
when improperly treated or raw sewage is dis- 
charged to a receiving stream are summarized; the 
effects of proper and et gp chlorination are 
discussed; four types of plants are described; and 
four types of sewage outfall locations are exam- 
ined. Because they contain two major resources, 
water and nutrients, sewage effluents can be re- 
claimed by crop irrigation, and used as fertilizer, 
soil conditioners, and compost. It is concluded that 
the impact of sewage effluents can be damaging or 
beneficial, depending on the type of sewage pro- 
duced, how it is treated, and the manner of its 
disposal. (Davison-IPA) 

W79-07985 


5D. Waste Treatment Processes 


AEROBIC DIGESTION OF WASTE ACTIVAT- 
ED SLUDG 
Alley (E. Roberts) and Associates, Brentwood, 


S S. Reece, R. E. Roper, Jr., and C. P. L. Grady, 
r. 


Journal of the Environmental Engineering Divi- 
sion, Proceedings of the American iety of Civil 
Engineers. Vol. 105, No. EE2. p 261-272, April 
1979. 5 fig, 3 tab, 20 ref, 2 append. OWRT A-033- 
IND (5). 


Descriptors: *Activated sludge, *Aerobic treat- 
ment, Sludge, Sludge digestion, Suspended solids. 


Activated sludge that had been grown on a com- 
pletely soluble wastewater in a pilot plant was 
subjected to aerobic digestion in batch, lab-scale 
reactors. During the course of digestion, destruc- 
tion of nonvolatile solids occurred so that it was 
preferable to express the kinetics of digestion upon 
the loss of total suspended solids rather than vola- 
tile suspended solids. The first-order rate constant 
for the destruction of degradable suspended solids 
was found to be unaffected by the solids retention 
time (SRT) at which the activated sludge had been 
grown, whereas the nondegradable fraction of the 
activated sludge was found to increase as the SRT 
increased. 

W79-07581 


EXPERIMENTAL DEGRADATION OF CRUDE 
OIL BY MARINE BACTERIA, 

Kobe Univ. of Mercantile Marine (Japan). Re- 
search Inst. of Marine Cargo Transportation. 

For primary bibliographic entry see Field 5B. 
W79-07594 


RESIDUAL HEAVY METAL REMOVAL BY AN 
ALGAE-INTERMITTENT SAND FILTRATION 
SYSTEM, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 5C. 
W79-07638 


NITROGEN AND PHOSPHORUS REMOVAL 
FROM SEWAGE EFFLUENT WITH HIGH SA- 
LINITY BY CHORELLA SALINA, 

Chinese Univ. of Hong Kong. Dept. of Biology. 
K-Y. Chan, K. H. Wong, and P. K. Wong. 
Environmental Pollution, Vol. 18, p 139-146, 1979. 
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3 fig, 1 tab, 34 ref. 


Descriptors: *Microbial degradation, *Chlorella, 
*Sewage effluent, Salinity, Nitrogen, Phosphorus, 
Ammonia, Domestic wastes, Waste water treat- 
ment, Phosphates, Nitrates, Absorption, Chloro- 
phyta, Secondary treatment, Nutrients, Growth 
rates. 


Cells of Chlorella salina CU1 are able to grow well 
in domestic sewage effluent having salinities as 
high as 16 ppt. By using controlled C. salina CU1 
cultures, it is possible to remove the nitrogen and 
phosphorus from the sewage effluent before it is 
discharged into marine coastal water. With a reten- 
tion time of 8 days, 86% to 100% NH3-N, 98% 
NO3-N and 98% PO4-P are removed from the 
— effluent under laboratory conditions. It is 
also found that cells of C. salina CU1 prefer ammo- 
nia to nitrates as nitrogen source. Uptake of ni- 
trates by the cells occurs only after the ammonia in 
the sewage effluent has been reduced to levels 
below 0.5 ppm. Ammonia at higher concentrations 
completely inhibits the nitrate uptake by the algal 
cells. Since cells of C. salina CU] have a high 
protein content (44%), it is proposed that this 
unicellular green alga can be used to serve the dual 
function of wastewater purification and waste re- 
cycling through the production of algal protein 
from sewage effluent having high salinities. (Deal- 


EIS) 
W79-07643 


ACUTE TOXICITY OF DECHLORINATED 
DDT, CHLORDANE AND LINDANE TO BLUE- 
GILL (LEPOMIS MACROCHIRUS) AND 
DAPHNIA MAGNA, 

Army Medical Bioengineering Research and De- 
velopment Lab., Fort Detrick, MD. 

For primary bibliographic entry see Field 5C. 
W79-07671 


THE USE OF EVAPOTRANSPIRATION AS A 
MEANS OF WASTEWATER DISPOSAL, 
Tennéssee Univ., Knoxville. Dept. of Civil Engi- 
neering. 

D. W. Weeter. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 767, 
Price codes: A07 in paper copy, AOI in microfiche. 
Water Resources Research Center, Tennessee Uni- 
versity, Research Report No. 70, May 1979. 136 p, 
15 fig, 26 tab, 63 ref, 2 append. OWRT A-053- 
TENN(1). 14-34-0001-8045. 


Descriptors: *Waste water treatment, *Evapotran- 
spiration, *Effluents, Septic tanks, Aerobic treat- 
ment, Infiltration rates, Flow rate, Trace elements, 


Absorption, Methodology, Costs. 


A laboratory study, mathematical models, and a 
literature search were employed to determine the 
applicability of evapotranspiration to treat on-site 
dis of septic tank effluent and aerobically 
treated effluent. The relative fate of some trace 
metals within the evapotranspiration bed was de- 
termined in the laboratory. Mathematical models 
were employed in determining the evapotranspira- 
tion rates (outflow) and the infiltration rates 
(inflow) of the proposed evapotranspiration bed. A 
literature search related soil-groundwater param- 
eters to the inflow-outflow rates and attempted to 
determine the effective life of the system. Results 
of the study show that evapotranspiration rates of 
aerobically digested water are equal to the rates 
for septic tank effluent; that evapotranspiration is 
independent of the dry plant matter produced; and 
the two feed solutions showed equal metal uptake 
rates. Life expectancy data were inconclusive. A 
methodology was proposed for an evapotranspira- 
tion waste water disposal bed design, but the cur- 
rent literature allowed only an estimate as to the 
range of bed sizes. It is concluded that the cost of 
this method is economically justifiable in certain 
circumstances. (Davison-IPA) 

W79-07772 


MANAGEMENT OF SMALL WASTE FLOWS. 
Wisconsin Univ.-Madison. 
Available from the National Technical Information 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Service, Springfield, VA 22161 as PB-286 560, 


Price codes: A99 in paper copy, AOI in microfiche. . 


Report EPA-600/2-78-173, 1978. 807 p, 235 fig, 
251 tab, 411 ref, 5 append. 


Descriptors: *On-site collections, *Domestic 
wastes, *Soil investigations, *Treatment, *Septic 
tanks, Infiltration, Clogging, Aerobic treatment, 
Filtration, Flow characteristics, Hydraulic conduc- 
tivity, Nutrient removal, On-site tests, Waste water 
treatment, Wisconsin. 


A seven-year research project was conducted to 
conceive, evaluate and develop satisfactory meth- 
ods of on-site treatment and disposal of waste 
waters. The study included characterization of 
household and commercial waste waters, assess- 
ment of waste water treatment alternatives depend- 
ent or independent of soil design, management of 
on-site disposal systems, and institutional and regu- 
latory control of on-site systems. Waste water 
characteristics and flow data were monitored at 11 
rural Wisconsin homes over a period of 434 days; 
the quality of the waste water was monitored for 
35 days at four of the sites. Four sand filters, 11 
septic tanks, 11 aerobic units, and a chemical unit 
were evaluated at 10 field sites and in one con- 
trolled system with a waste water simulator. Soiis 
were evaluated as a treatment and disposal 
medium, and for capabilities for removing bacteria, 
viruses, and nutrients from waste water under dif- 
ferent loadings and soil temperatures. The infiltra- 
tion rates through biologically clogged soils were 
calculated; methods for reducing clogging in soils 
were investigated, Field methods of measuring soil 
hydraulic conductivity were developed and results 
of the investigations were utilized to improve the 
design, installation, and operation of both conven- 
tional and alternative soil absorption systems. Insti- 
tutional control strategies for on-site waste man- 
agement were discussed. (Lisk-FRC) 

W79-07774 


DEMONSTRATION OF A LEACHATE TREAT- 
MENT PLANT, 

Me gg Technology Associates, Philadelphia, PA. 
R. L. Steiner, J. E. Keenan, and A. A. Fungaroli. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-269 502, 
Price codes: A04 in paper copy, AO! in microfiche. 
Report, 1977. 67 p, 8 fig, 18 tab, 63 ref, 1 append. 


Descriptors: *Landfills, *Leachate, *Chemical pre- 
cipitation, *Activated sludge, *Neutralization, Nu- 
trients, Linings, Lime, Waste water treatment, Mu- 
nicipal wastes. 


Chemical-physical and biological treatment is pro- 
vided in a demonstration sanitary landfill leachate 
treatment plant. The physical-chemical treatments 
include lime precipitation, sedimentation, and air 
stripping. These processes remove heavy metals, 
ammonia, and organic materials; neutralization and 
nutrient supplement with sulfuric acid and phos- 
phoric acid, respectively, enhanced the subsequent 
biological treatment. Activated sludge is used in 
the biological treatment. Processing of the leachate 
from a lined landfill permits discharge of the efflu- 
ent into the Delaware River. (Lisk-FRC) 
W79-07775 


TREATMENT AND STABILIZATION OF POL- 
YCHLORINATED BIPHENYLS (PCBS) CON- 
TAMINATED WATER AND WASTE OIL-A 
CASE STUDY. WHITEHOUSE, FLORIDA, 
Environmental Protection Agency, Atlanta, GA. 
Region IV. 

A. Smith, F. Stroud, and R. Wilkerson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-273 842, 
Price codes: A03 in paper copy, AOI in microfiche. 
Report, 1977. 33 p, 19 fig, 4 tab, 1 append. 


Descriptors: *Oil wastes, *Activated carbon, *Ad- 
sorption, *Filtration, *Polychlorinated biphenyls, 
Heavy metals, Settling basins, Oily water, Sludge, 
Treatment facilities, Waste water treatment, Indus- 
trial wastes, Florida. 


An on-site treatment process was developed for six 
abandoned waste oil pits in Florida which con- 


tained high levels of polychlorinated biphenyls 
(PCB). Sampling of the ponds, which had a total 
surface area of about 5 acres and depths ranging 
from 5-15 ft, indicated they contained a bottom 
layer of thick oily sludge underlaying a layer of 
water and covered by a layer of oil. Pit pH was 
1.0, permitting the PCBs to be soluble in the oil/ 
water mixture. PCB concentrations in the sludge 
samples ranged 8.7-23.3 ppm and significant levels 
of copper, lead, zinc, cadmium, and chromium 
were measured. To reduce PCB levels to within 1 
ppb, activated carbon was selected. Because ad- 
sorption columns were not considered practical in 
this instance, a powdered activated carbon adsorp- 
tion system was developed which incorporated a 
collection sump, a carbon mixing chamber, a sedi- 
mentation basin, and a sand filter. The sump 
drained the pits into the mixing chamber where 
carbon was added at 27 ppm to the influent. The 
carbon-PCB sludge was then transferred to a 
22,500 gal stabilization basin for at least 6.25 hrs, 
followed by filtration through a sand filter. The 
treated effluent was discharged into the St. Johns 
River. (Lisk-FRC) 

W79-07778 


LINER MA EXPOSED TO HAZARD- 
OUS AND TOXIC SLUDGES, 

Matrecon, Inc., Oakland, CA. 

For primary bibliographic entry see Field 8G. 
W79-07779 


ASSESSMENT IN INDUSTRIAL HAZARDOUS 
WASTE MANAGEMENT PETROLEUM RE-RE- 
FINING INDUSTRY, 

For primary bibliographic entry see Field 5E. 
W79-07781 


CLOSED LOOP SYSTEM FOR THE TREAT- 
MENT OF WASTE PICKLE LIQUOR, 

Crown Chemical Co., Inc., Indianapolis, IN. 

J. C. Peterson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-270 090, 
Price codes: A04 in paper copy, AO] in microfiche. 
Report -ltansad cattecse 1977. 60 p, 18 fig, 12 
tab, 6 ref. 


Descriptors: *Acid streams, *Iron oxides, *Crystal- 
lization, *Ion exchange, *Oxidation, Hydrolysis, 
Recycling, Chemical wastes, Resins, Waste water 
treatment, Industrial wastes. 


The conversion of ferrous sulfate, produced by the 
low temperature crystallization from sulfuric acid 
waste pickle liquor generated by acid-cleaning 
steel surfaces, to marketable ferric oxide in a 
closed-loop system was demonstrated. The closed- 
loop conversion system contains a crystallizer, an 
ion exchange unit, an oxidizer, and a hydrolyzer. 
All acids are recycled with the ferrous sulfate 
consumed and ferric oxide produced. In the con- 
tinuous ion exchange unit, the ferrous sulfate solu- 
tion is contacted with hydrogen ion exchange 
resin, resulting in 90% removal of ferrous ion. The 
system produced about 11-15% by weight sulfuric 
acid for recycle to the pickling process. Regenera- 
tion of the resin with 4M HNO3 produ a fer- 
rous-ferric nitrate solution which was subsequently 
heated to 180C and contacted with air for com- 
plete oxidation to the ferric phase and to oxidize 
NO2 to HNO3. Hydrolysis of this nitrate solution 
in a continuous coil autoclave at 205C generated 
ferric oxide and HNO3. This process produced 
about 20% by weight HNO3 which was recycled 
to the ion exchange unit. The ferric oxide was 
about 99% pure after drying and had an estimated 
market value of $0.10-0.80/kg. (Lisk-FRC) 
W79-07783 


REDUCTIONS IN WATER CONSUMPTION 
AND FLOW OF SEWAGE - REPORT TO CON- 
GRESS. 

-- Sglenaaenn Protection Agency, Washington, 


For primary bibliographic entry see Field 5F. 
W79-07785 





DEMONSTRATION OF ULTRAFILTRATION 
AND CARBON ADSORPTION FOR TREAT. 
MENT OF INDUSTRIAL LAUNDERING 
WASTEWATER, 

Abcor, Inc., Wilmington, MA. Walden Div. 

M. H. Kleper, R. L. Goldsmith, and A. Z. Gollan. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-287 830, 
Price codes: A06 in paper copy, A01 in microfiche. 
Report EPA-600/2-78-177, 1978. 109 p, 16 fig, 26 
tab, 8 ref, 3 append. 


Descriptors: ‘Filtration, *Activated 
*Laundering, *Waste water treatment, *Perform- 
ance, Costs, Pilot plants, Industrial wastes, Waste 
water. 


by ultrafiltration and activated carbon 

was investigated. Pilot-scale testing was done at 
Abcor, Inc., pilot-scale testing was done at a field 
demonstration site, and an economic analysis was 
performed of full-scale treatment systems. Non- 
cellulosic spiral-wound ultrafiltration modules 
were used in all experiments. A consistently high 
quality product water was produced. The . 
ation of the spiral-wound ultrafiltration jules 
was hindered by the fouling tendency of the feed 
stream. Thus, average module permeate flux was 
low. This resulted in high capital and i 
cost estimates for full-scale treatment systems. For 
a 100,000 treatment system (assuming 14 gfd 
flux and 98% water recovery), operating cost was 
estimated to be $9.01/1000 gal. Total carbon ad- 
sorption costs of $1.07/1000 gal could be offset by 
credits gained from reuse of the product water 
within the laundry. (Small-FRC) 

W79-07786 


The treatment of industrial laundering wastewaters 
adsorption 


COMPATIBILITY OF —FLOCCULATING 
AGENTS WITH RDX/TNT/COMP B, 

Picatinny Arsenal, Dover, NJ. Feltman Research 
Labs. 


T. C. Castorina, J. W. McCahill, and A. C. 
Forsyth. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A035 136, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Tone Memorandum 2224 1977. 14 p, 3 fig, 3 
tab, 3 ref. 


Descriptors: *Flocculation, *Explosives, *Poly- 
mers, *Compatibility, *Cations, Stability, Chemical 
reaction, Waste water treatment, Separation tech- 
niques, Industrial wastes, Military aspects. 


WT2600, WT-2635, CAT-FLOC, CAT-FLOC-T, 
and E-653 were evaluated as flocculating agents in 
the treatment of ammunition waste waters contain- 
ing RDX, TNT, and Comp B. The compatibility of 
the polymer flocculating agents with the ose 
sives was examined with the standard Compatibil- 
ity Test. The samples consisted of 2.5 g of explo- 
sive and 2.5 g of polymer, or a 50:50 5 g mixture. 
The samples were placed in a glass heating vial 
attached to a capillary tube, and the apparatus was 
evacuated and sealed; the vial was heated at about 
100 C for 40 hrs and the volume of gas evolved 
was recorded. WT-2635 is a cationic pn da 
of ethenimine, WT-2600 is a cationic copolymer of 
dimethyldiallyl! ammonium chloride and acryla- 
mide, CAT-FLOC is a cationic homopolymer of 
dimethyldiallyl ammonium chloride polyelectro- 
lyte, CAT-FLOC-T is the same as the latter but a 
liquid with a higher molecular weight distribution, 
and E-653 is an experimental sulfonated polyacry- 
lamide powder which is hydrolytically stable 
under acidic conditions at high temperatures and 
with acidic compounds, including explosives. The 
results of the tests indicated E-653 was a compati- 
ble flocculating agent. (Lisk-FRC) 

W79-07787 


RESULTS OF INVESTIGATIONS, T. E. 
MAXSON WTP AND SIGNIFICANT INDUS- 
TRIAL CONTRIBUTORS, MEMPHIS, TEN- 
NESSEE, 

For primary bibliographic entry see Field 5B. 
W79-07788 
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FINAL REPORT ON FATE OF METALS AP- 
PLIED IN SEWAGE AT LAND WASTEWATER 
DISPOSAL SITES, 

Texas A and M Research Foundation, College 


nagar bibliographic entry see Field 5B 
‘or primary 110} ic en! see Fie. . 
WI9.07789 oF 


THE SURVIVAL OF HUMAN ENTERIC VIR- 
USES IN HOLDING PONDS, 

Texas Univ. at San Antonio. Center for Applied 
Research and Technology. 

B. P. Sagik, S. W. Funderburg, and B. E. Moore. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A034 387, 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. 76-1, 1976. 43 p, 16 fig, 10 tab, 17 ref. 


Descriptors: *Viruses, *Ponds, *Sedimentation, 
*Human diseases, ‘*Separation techniques, 
Deposition(Sediments), Waste water treatment, 
Municipal wastes. 


Virus removal from munici; waste water in 
holding ds has been studied in field models 
since 1975. Data from the investigation have indi- 
cated that the removal of human enteric viruses in 
holding ponds involves the components of inacti- 
vation and sedimentation. One factor identified in 
the inactivation process, especially for poliovirus 
inactivation, is Figher temperatures. Laboratory 
investigations and differing field results in the 
winter and spring months indicate that this prima- 
ty effect leads to more rapid inactivation. In- 
creased biological activity due to increased sun- 
light and temperature have a secondary effect on 
virus survival. This biological activity has an an- 
tagonistic effect on the virus communities. Polio- 
virus appeared in the sediments generated by the 
holding ponds and further investigations revealed 
that poliovirus continued to be recovered from the 
sediments for a long period after they had disap- 
from the overlying waters. These findings 
indicated that viral inactivation may include depo- 
sition of particulate-associated virions as a means 
of virus removal. (Lisk-FRC) 
W79-07790 


WASTEWATER CHARACTERIZATION 
OCESS RELIAB. 


A. C. Petrasek, Jr. 

Available from the National Technical Information 
i ingfield, VA 22161 as PB-274 874, 

Price codes: AO7 in paper copy, A0O1 in microfiche. 

Report EPA-600/2-77-210, 977. 124 p, 56 fig, 22 


” 


Descriptors: *Water reuse, *Potable water, *Waste 
water treatment, *Activated sludge, *Biological 
treatment, Coagulation, Lime. Carbon dioxide, 
Gravity, Filtration, Activated carbon, Adsorption, 
Tertiary treatment, Water quality, Waste quality 
standards, Municipal wastes. 


The performance of a waste water treatment facili- 
ty producing an effluent product of a quality po- 
tentially suitable for potable reuse was evaluated. 
The relia ility of individual unit processes and the 
effects of process instability on the product water 
quality were also investigated. municipal 
waste water treatment sequence involved screen- 
ing, degritting, primary clarification, biological 
treatment with completely mixed activated sludge, 
lime coagulation at high pH, single-stage recarbon- 
ation with liquid carbon dioxide, gravity filtration, 
and two-stage activated carbon adsorption. In the 
pilot plant, the activated sludge influent flow rate 
was 152 gpm while the flow rate of the product 
water was 18 gpm. The collection of 24-hr com- 
posite samples was performed daily for routing 
analyses and weekly composite samples were uti- 
lized for metals determinations. The quality of the 
final product water complied in all aspects with 
the quality criteria of the National Primary Drink- 
ing Water Regulations. Process breakdowns or 
instabilities, such as in the activated sludge system 
and the mixed-media filter, did not impair the 
product water quality because of the duplication of 
the treatment processes. (Lisk-FRC) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


W79-07791 


TREATMENT OF PRIMARY SEWAGE EFFLU- 
ENT BY RAPID INFILTRATION, 
Corps of Engineers, Waltham, MA. New England 


Div. 

M. B. Satterwhite, B. J. Condike, and G. L. 
Stewart. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A035 390, 


Price codes: A02 in paper COPY: A01 in microfiche. 
pa L Report 76-49, 1976. 23 p, 11 fig, 6 tab, 22 
ref. 


Descriptors: *Infiltration, *Return flow, *Sewage, 
*Recharge ponds, *Groundwater, Biochemical 
oxygen demand, *Chemical oxygen demand, Coli- 
— Cold regions, or | removal, er 4 
rus, Nitrogen, Clogging, management, Appli- 
cation methods, Rates of application, Waste water 
treatment, Municipal wastes. 


Rapid infiltration basins were evaluated as a 
method of treating unchlorinated primary sewage 
effluent in a cool and humid climate. The untreated 
effluent was applied to 9 treatment basins for a 
period of 7 days followed by a rest period of 14 
days. The basin inundations resulted in effluent 
additions totaling about 27 m. In groundwater 
samples taken from the treatment site and the 
surrounding area, analyses indicated that total coli- 
form bacteria, BOD, and COD had been removed. 
Phosphorus concentrations in the samples were 
about one-third those in the applied primary efflu- 
ent. In comparison with previous tests, total nitro- 
gen additions to the treatment basins during the 7 
day inundation period were 54% higher in these 
tests. However, groundwater nitrogen levels were 
comparable for both tests. When longer inundation 
periods were attempted in an effort to decrease 
nitrogen concentrations, infiltration capacities of 
the basins demonstrated a gradual decrease. The 
reduced infiltration rates were attributed to surface 
clogging. Proper management was considered nec- 
essary for rapid infiltration basins to maintain nitro- 
gen removal in cold climates. (Lisk-FRC) 
79-07792 


FEASIBILITY STUDY OF WASTE WATER RE- 
COVERY IN SHRIMP PROCESSING PLANTS, 
Economic Development Administration Technical 
Assistance Project, Report 01-6-09226, 1972, 58 p, 
2 fig, 79 ref, 4 append. 


Descriptors: *Industrial wastes, *Food processing 
industry, *Waste water treatment, *Feasibility, 
*Recycling, Chlorination, Filtration, Settling 
basins, Gloucester(Mass). 


The number and size of shrimp processing plants 
were determined which might be accommodated 
by the City of Gloucester water supply system, 
aad the feasibility of possible waste water recovery 
systems was evaluated. Shrimp processing prac- 
tices were reviewed, and water use and waste 
water characteristics of modern shrimp Be mayed 
machines were determined. The water quality re- 
os for shrimp processing was investigated. 

‘ossible waste water treatment and recovery sys- 
tems were selected for possible further develop- 
ment. Water treatment would possibly include 
chlorination, filtration, and clarification. Abstracts 
are provided of literature studied. (Small-FRC) 
W79-07794 


A METHOD OF MANURE DISPOSAL FOR 
BEEF PACKING OPERATION, 

Procedyne Corp., New Brunswick, NJ. 

R. Ricci. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 316, 
Price codes: A04 in paper copy, AO! in microfiche. 
yard EPA-600/2-77-103, 1977. 63 p, 17 fig, 6 tab, 
11 ref. 


Descriptors: *Food processing industry, *Industri- 
al wastes, *Filtration, *Dewatering, *Incineration, 
Farm wastes, Ultimate disposal, Cattle. 


Preliminary studies are described for process 
design of a system to successfully treat paunch 


. 


manure in a beef slaughtering operation. Prelimi- 
nary studies were conducted to determine paunch 
manure characteristics, the present disposal system 
was evaluated, and paunch manure filtration stud- 
ies were formed. A process designed in which 
the paunch manure is collected from the slaughter- 
ing operation and fed to a screening device which 
separates the coarse solids. The screenings are 
dewatered to a solids content of 37%, and the 
dewatered material is incinerated in a fluid bed 
incinerator. The liquid from the screening step is 
fed to a settler and is combined with the liquid 
stream from the dewaterer prior to sand filtering. 
The filter cake is also incinerated. The filtrate is 
recycled back to the settler. (Small-FRC) 
W79-07795 


SECURING AGRICULTURAL LAND FOR 
WASTEWATER IRRIGATION, 

For primary bibliographic entry see Field 3C. 
W79-07796 


FIRST ORDER ESTIMATES OF ENERGY RE- 
QUIREMENTS FOR POLLUTION CONTROL, 
Development Sciences, Inc., Sagamore, MA. 

For primary bibliographic entry see Field 6B. 
W79-07798 


APPLICATION OF SEQUENCING BATCH RE- 
ACTORS FOR TREATMENT OF MUNICIPAL 
AND INDUSTRIAL WASTEWATERS (FIRST 
ANNUAL REPORT, JULY 1, 1976 TO JUNE 30, 


1977), 

Notre Dame Univ., IN. Dept. of Civil Engineer- 
ing. 

R. L. Irvine. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-273 846, 
Price codes: AO7 in paper copy, AO1 in microfiche. 
Report NSF/RA-770259, 1977. 146 p, 8 fig, 3 tab, 
31 ref, 5 append. 


Descriptors: *Industrial wastes, *Municipal wastes, 
*Waste treatment, *Unsteady-flow, *Performance, 
*Biological treatment, Laboratory tewi, Phospho- 
rus, Market value, Computers. 


Fill and draw reactors are evaluated in terms of 
their applicability to a wide variety of treatment 
areas, and design and control procedures are devel- 
oped. An attempt is made to develop batch tech- 
nology as a viable option to conventional continu- 
ous flow systems which can satisfy present and 
future effluent requirements. User market areas are 
defined. Three primary research products and user 
areas are actively investigated: (1) Microprocessor 
control system for batch or continuous flow treat- 
ment systems, (2) Single tank batch reactors for 
small municipalities and small industries in rural 
areas, and (3) Multiple tank batch reactors for 
larger municipalities and industries. A micro-com- 
puter control system using microprocessors is fea- 
sible for small and large treatment systems. Labo- 
ratory studies of batch treatment application to 
high strength wastes demonstrated that the batch 
system is extremely efficient from a substrate to 
oe conversion point of view. Also, the de- 
velopment of filamentous organisms and the set- 
pes characteristics of the organisms can be con- 
trolled in a batch treatment system. The relative 
growth rate of the filamentous organisms to the 
remaining organisms was strongly influenced by 
the waste concentration. Chemical treatment stud- 
ies of the removal of phosphorus with iron salts 
found that the batch system developed a better 
flocculating sludge, was less sensitive to pH, and 
produced better quality effluent with reduced iron 
dosages when compared to continuous flow. 
(Small-FRC) 

W79-07800 


SHIPBOARD EVALUATION OF A CARLSON 
MARK 10 CHLORINATOR/MACERATOR 
SANITARY WASTE-WATER TREATMENT 
SYSTEM, 

David W. Taylor Naval Ship Research and Devel- 
opment Center, Bethesda, MD. 

C. S. Alig. 

Available from the National Technical Information 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Service, Springfield, VA 22161 as AD-919 175, 
Price codes; AO3 in ae copy, AO1 in microfiche. 
Report 28-939, 1974. 47 p, 7 fig, 10 ref, 5 append. 


Descriptors: *Waste water treatment, *Ships, *On- 
site tests, *Performance, *Chlorination, *Mechani- 
cal equipment, Aeration, Maintenance, Regulation, 
Coliforms. 


The Carlson Mark 10 chlorinator/macerator sani- 
tary wastewater treatment system was technically 
evaluated aboard USS Fidelity (MSO 443). Com- 
liance with effluent quality standards set forth in 
IL-S-24201B (SHIPS) was evaluated, as was the 
ability to obtain reliability and maintainability in- 
formation. During a 1150-hour test, the system 
treated 16,600 gallons of wastewater. Over 28% of 
the samples collected exceeded military standards 
for effluent coliform bacteria. Eight failures were 
experienced which resulted “n a mean time be- 
tween failures of 88.5 hours at a 90% confidence 
interval. The maximum failure repair time was two 
hours and 40 minutes. Military stands were not 
met, and the chlorinator/macerator did not satisfy 
the test plan for reliability and maintainability. 
Effluent bacterial quality could be improved by 
increasing chlorination, but then high levels of 
chlorine would enter receiving waters. A simple 
preventive maintenance program could reduce 
system downtime. (Small-FRC 
W79-07801 


THE EFFECT OF POLYACRYLAMIDE MO- 
LECULAR STRUCTURE ON FLOCCULATION 
ACTIVITY OF DOMESTIC SEWAGE, 
Rose-Hulman Inst. of Tech., Terre Haute, IN. 
Dept. of Chemical Engineering. 

J. Sodeey. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-271 016, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report GK-43989, 1977. 101 p, 29 fig, 16 tab, 40 
ref, 8 append. 


Descriptors: *Flocculation, *Polymers, *Suspend- 
ed solids, *Organic matter, *Molecular structure, 
Hydrolysis, Hydrogen ion concentration, Sewage 
treatment, Cations. 


The flocculating effectiveness of the branched and 
linear polymer fractions for suspended solids and 
organic matter removal was investigated. Linear 
and branched polyacrylamides were polymerized, 
the samples were fractionated into different molec- 
ular weight portions, and the resulting fractions 
were hydrolyzed to several anionic levels. Settling 
rate ratio tests with three weight percent kaolin 
slurries indicated increased flocculation effective- 
ness with increased molecular weight in a solution 
pH of 6.0. The effects of polymer molecular struc- 
ture were studied on 220 ppm kaolin slurries and 
domestic sewage, and the polymer did not improve 
the rate of flocculation. These results confirmed 
the necessity of multivalent cation addition for 
effective flocculation of dilute slurries. A linear 
structure was more effective than a branched 
structure. Also, increasing molecular weights in- 
creased the flocculation effectiveness of the poly- 
mer for both linear and branched polymers within 
the molecular weight range studied. The polymer 
should be hydrolyzed in the range of 15-30% for 
optimum effectiveness. (Small-FRC) 

W79-07805 


CYANIDE REMOVAL FROM PETROLEUM 
REFINERY WASTE WATER USING POW- 
DERED ACTIVATED CARBON, 

IIT Research Inst., Chicago, IN. 

J. E. Huff, and J. M. Bigger. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-270 862, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report, 1977. 107 p, 24 fig, 25 tab, 19 ref, 1 append. 


Descriptors: *Activated carbon, *Copper com- 
pounds, *Oil industry, *Oil wastes, *Adsorption, 
Oxidation, Continuous flow, Laboratory tests, 
Aqueous solutions, Activated sludge, Aerated la- 
goons, Waste water treatment, Industrial wastes. 


Batch and continuous tests were performed to 
evaluate the treatment of cyanide-bearing refinery 


waste waters with R tyne activated carbon 
(PAC) and cupric chloride. The operating param- 
eters of pH, copper dosage, mode of addi- 
tion, carbon dosage, and type of were 
varied to bah the basic chemistry and cya- 
nide removal efficiency of the adsorption and cata- 
lytic oxidation of cyanide. When the pH was in the 
neutral range, low equilibrium cyanide in the aque- 
ous solution was achieved while a low copper 
level was maintained. When solutions containin| 
0.5 mg/liter iron cyanide were treated with 2: 
mg/liter PAC and 1.0-1.5 mg/liter of copper, 
greater than 95% removal of cyanide was achieved 
in batch tests. In the continuous tests, two labora- 
tory scale activated sludge units were used and 
carbon and copper were added to the aeration 
basin. The results of this study indicated that cya- 
nide could be effectively removed by the addition 
of PAC and cupric chloride to the activated sludge 
unit without reduction of the biological efficiency 
of the unit. The treatment process appeared eco- 
nomically attractive for refineries because no capi- 
tal expenditures are necessary. (Lisk-FRC) 
W79-07806 


EVALUATION OF LEACHATE TREATMENT 
VOLUME 1: CHARACTERIZATION OF LEA- 
CHATE, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

E. S. Chian, and F. B. DeWalle. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 885, 
Price codes: All in paper copy, AO1 in microfiche. 
Report  jiaatae sca 1977. 226 p, 47 fig, 18 
tab, 34 ref. 


Descriptors: *Leachate, *Landfills, *Aerobic treat- 
ment, *Anaerobic treatment, *Heavy metals, Deg- 
radation, Waste water treatment, Water pollution 
sources, Activated carbon, Reverse osmosis. 


Leachate samples collected from landfills located 
in the United States were analyzed for organics 
and inorganics. Also, bench-scale performance 
data were obtained for selected leachate treatment 
methods. Leachate from recently constructed land- 
fills was best treated by aerobic or anaerobic proc- 
esses. Leachate from stabilized landfills was best 
treated by activated carbon and reverse osmosis. 
Membrane ultrafiltration, gel permeation chroma- 
tography, and specific organic analysis were used 
on leachate samples to separate different molecular 
fractions and to determine the main types of organ- 
ics and associated functional groups. Biological 
degradation studies revealed the sequential remov- 
al of different classes of organics presents in lea- 
chate from a recently constructed solid waste lysi- 
meter. In most leachate, high levels of heavy 
metals were present. Generally, the metal concen- 
trations did not cause toxic effects due to the 
formation of hydroxides and carbonates in aerobic 
systems and sulfides and carbonates in anaerobic 
systems. (See also W79-07808) (Small-FRC) 
W79-07807 


EVALUATION OF LEACHATE TREATMENT 
VOLUME 2: BIOLOGICAL AND PHYSICAL- 
CHEMICAL PROCESSES, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

E. S. Chaian, and F. B. DeWalle. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 855, 
Price codes: AOS in paper copy, AOI in microfiche. 
Report " yiaaamaate! 66°: 1977. 265 p, 86 fig, 20 
tab, 4 ref. 


Descriptors: *Anaerobic digestion, ‘*Filtration, 
*Aerated lagoons, *Activated sludge, *Leachate, 
*Performance, Costs, Biochemical oxygen 
demand, Activated carbon, Oxidation, Organic 
matter. 


The efficiencies of anaerobic filtration, aerated la- 
goons, and activated sludge units in removing or- 
ganic matter from solid waste leachate were inves- 
tigated. A completely mixed anaerobic filter, in 
which the effluent is diluted with recirculated ef- 
fluent, was found to effectively remove organic 
matter concentrations in high strength, solid waste 
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leachate over a range of organic loadings and 
shock loads. Various physical-chemical treatment 
methods such as chemical precipitation, activated 
carbon ion, and chemical oxidation were 
investigated and found to be not very effective in 
removing organic matter. Higher adsorptive capa- 
cities were observed for biologically 

leachate. Biologically aerated lagoons TOC 
removal efficiencies of 96.8-99%, and, had high 
heavy metal removal rates. The combined treat- 
ment of leachate and municipal sludge in a conven- 
tional plugflow activated sludge unit effectively 
treated high strength leachate. esimates were 
obtained. aerated lagoon was the least 

sive process. The combined 
uaing, he sptveted Seta Dee eS cor ant 
tion factor, ry vip when leachate BOD levels 
were low and flow rates were high. (See also W79- 


07 Small-FRC) 
W75-61808 
OF OXYGEN TO TREAT 


APPLICATION 
INSTALLA 


WASTE FROM MILITARY FIELD » 
TIONS, PART I. INACTIVATION OF VIRUS IN 
BENCH-SCALE OXYGENATED WASTE STA- 
BILIZATION PO! 

Texas Univ. at Austin. Dept. of Environmental 
Health Engineerin; g- 

A. R. Melbard, J. F. Malina, and C. W. Beere. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD/A-027 092, 
Price codes: A06 in paper copy, AOI in microfiche. 
Report, 1974. 112 p, 2 fig, 20 tab, 23 ref, 1 append. 


Descriptors: *Viruses, *Sewage bacteria, *Oxygen- 
ation, *Oxidation lagoons, *Suspended soli 
Chemical oxygen demand, Biochemical oxygen 
demand, Sewage sludge, Oxygen, Waste water 
treatment, Municipal wastes. 


The application of high purity oxygen to waste 
peace © red can prevent the reduction of 
treatment efficiency during overloaded conditions. 
While stabilization ponds treating jong od wastes 
may accomodate loadings from 20-70 lbs BOD/ 
acre/day, a loading of 50 lbs BOD/acre/da’ 
considered the average design figure. The effects 
of oxygenation on the inactivation of enteric vir- 
uses and bacteria were studied in a pond incorpo- 
rating a downflow bubble contact aeration system 
utilizing pure oxygen. Settled municipal waste 
water was used as the feed and ony ee 
efficiencies greater than 95% were achieved. The 
yield was 0.47 Ib volatile suspended solids/Ib COD 
removed; the decay coefficient was 0.02/day. The 
maximum specific growth rate was 3.7 Ib volatile 
suspended solids produced per pound volatile sus- 
pended solids; the half-velocity constant was 281 
mg/liter. The system achieved 94.5% BOD re- 
moval at substrate removal rates of up to 0.73 Ib 
BOD/Ilb mixed liquor suspended  solids/day. 
Sludge separation was enhanced by auxiliary 
mixing and the sludge volume index was 84 ml/g. 
The introduction of high purity oxygen to the 
waste stabilization ponds increased the dieoff and 
inactivation of enteric viruses and bacteria. (See 
also W79-07810) (Lisk-FRC) 

W79-07809 


APPLICATION OF OXYGEN TO TREAT 
WASTE FROM MILITARY FIELD INSTALLA- 
TIONS PART II. AN EVALUATION OF AN 
ACTIVATED SLUDGE PROCESS EMPLOYING 
DOWNFLOW BUBBLE CONTACT AERATION, 
Texas Univ. at Austin. Dept. of Environmental 
Health Engineering. 

A. R. Melbard, J. F. Malina, and C. W. Beere. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A027 034, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Report 1974. 96 p, 19 fig, 8 tab, 46 ref, 1 append. 


Descriptors: *Activated sludge, *Aeration, *Oxy- 
genation, *Pilot plants, *Biochemical oxygen 
demand, Chemical oxygen demand, Suspended 
solids, Design criteria, Waste water treatment, Mu- 
nicipal wastes. 


The performance of a downflow bubble contact 
aeration system in an activated sludge waste water 
treatment system was evaluated. Kinetic coeffi- 
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cient calculations indicated that the sludge yield 
was 0.47 Ib volatile suspended solids/lb COD re- 
moved, the endogenous respiration coefficient was 
0.02/day, the maximum net specific growth rate 
was 3.7 lbs volatile suspended solids produced/Ib 
volatile si solids, and the substrate concen- 


mg/liter. The = removed 94.5% of the BOD, 

ID and 70.0% of the suspended 
solids. Modifications to the system eliminated 
sludge flotation and significantly improved solids 
separation. The installation of automatic monitor- 
ing and control equipment was considered neces- 
sary to maintain longer unattended, uninterupted 
service. The design of the system was inflexible to 
severe changes in the loading; the addition of an 
equalization basin to overcome high peak loadings 
may reduce the variability of performance. A pop- 
off valve to reflood the chamber in the event of 
separation was recommended. Other recom- 
mendations for designing pilot plant and large 
scale activated sludge systems with downflow 
bubble contact aeration were presented. (See also 

809) (L C) 


W79-07810 


ij 


USA-USSR WORKING GROUP ON THE PRE- 
VENTION OF WATER POLLUTION FROM 


TREA’ 

CINCINNATI, OHIO ON APRIL 5-6, 1977, 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-274 663, 
Price codes: A0Q7 in paper copy, A01 in microfiche. 
1977. 144 p, 81 fig, 19 tab, 102 ref. No. 9, Environ- 
mental Protection Agency, Washington, DC. 


Descriptors: *Industrial wastes, *Municipal wastes, 
*Waste water treatment, *Sewerage, *Filtration, 
Settling basins, Incineration. 


Thirteen papers were presented on the physical- 
mechanical methods of waste water treatment. 
Topics included pyrolysis of ar ap and indus- 
trial wastes, physical treatment of oil refinery 
waste water, radial settling tanks, and effluent 
treatment in the paper industry. Also discussed 
were: microstrainers, the role of zeta potential in 
tefinery waste waters, Sala-HGMF high gradient 
magnetic filters, flotation, and tertiary ular 
filters. The treatment of mining, metallurgical, and 
oil-chemical wastes, the swirl concentrator, and 
re a! Moscow are also discussed. (See W79- 
07812 W79-07824) (Small-FRC) 

W79-07811 


PYROLYSIS APPLICATIONS FOR INDUSTRI- 
AL AND MUNICIPAL TREATMENT, 

Envirotech Corp., Menlo Park, CA. 

F. P. Sebastian, D. S. Lachtman, G. K. 
Kroneberger, and T. D. Allen. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 5-14, 1977. 5 fig, 3 tab, 6 ref. 


Descriptors: *Ultimate disposal, *Incineration, 
*Sludge disposal, *Evaluation, Industrial wastes, 
Municipal wastes, Economics, Regulations, 
Energy, Water quality. 


Pyrolysis in a multiple hearth furnace was investi- 
gated and found to have a number of advantages 
over conventional incineration. This process im- 
proves process control and prevents clinker forma- 
tion. Also, it offers economical energy recovery. 
Other advantages include increased furnace capac- 
ity, potential revenue from stream or power, re- 
duced particulate loading prior to scrubbing, and a 
anent solution to solids dis . The method 
numerous industrial applications. Pyrolysis in a 
multiple hearth furnace meets Environmental Pro- 
tection Agency emission regulations, and has been 
proven on a full scale. Bacterial, viral, and organic 
contamination of groundwater is avoided when 
destruction methods are used. (See also 
W79-07811) (Small-FRC) 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


W79-07812 


WASTE WATER TREATMENT BY PHYSICAL 
AND MECHANICAL METHODS, 

Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Gosstroi 
(USSR). 

I. N. Mjasnikov, V. G. Ponomarjev, A. P. 
Nechaev, and I. V. Kedrov. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on _ Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 15-22, 1977. 10 fig. 


Descriptors: ‘Sedimentation, *Centrifugation, 
*Filtration, *Flotation, Waste water treatment, 
*Performance, Municipal wastes, Industrial wastes, 
Mechanical equipment. 











Waste water treatment by physical and mechanical 
methods is reviewed, and the results of investiga- 
tions carried out by VODGEO are mentioned. 
Sedimentation is discussed. Hydraulic investiga- 
tions of thin-layer settling tanks that operate ac- 
cording to cross scheme have indicated that maxi- 
mum efficiency of volume utilization up to 80-90% 
is achieved when using proportional water distri- 
bution devices designed by VODGEO. Pressure 
hydrocyclones are described, and a hydrocyclone 
with an internal cylinder and tapered membrane 
located in the upper part and a multistage hydro- 
cyclone are discussed. Other centrifuges consid- 
ered include bowl centrifuges, dulum centri- 
fuges, and scroll centrifuges. VODGEO investigat- 
ed low-speed centrifuges with a separation factor 
up to F = 800. Flotation treatment methods are 
described, and filtration of waste water is dis- 
cussed. VODGEO has found that the use of a filter 
charged with polyurethane removed 90% of oil 
from waste water at a filtering rate of up to 20 m/ 
hr. (See also W79-07811) (Small-FRC) 

W79-07813 


PHYSICAL TREATMENT OF OIL REFINERY 
WASTEWATER, 

Environmental Protection Agency, Washington, 
DC. Office of Research and Development. 

W. J. Lacy. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on _ Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 23-26, 1977. 


Descriptors: ‘Activated carbon, ‘Industrial 
wastes, *Oil industry, *Adsorption, *Performance, 
Costs, Chemical oxygen demand, Separation tech- 
niques, Oxidation. 


Physical treatment is defined, and the results of a 
demonstration project on activated carbon treat- 
ment of refinery effluent are presented. Gravity 
separation, solvent extraction, adsorption, combus- 
tion, and filtration are described. The demonstra- 
tion treatment system was made up of four main 
systems plus an impounding reservoir. The water 
treatment unit reduces the organic COD of water 
impounded in the refinery prior to discharge. It 
consists of 12 identical adsorber cells, each cell 
containing a 4 m deep bed of carbon having a dry 
weight of approximately 22,100 kg supported by 
gravel. The carbon regeneration system utilizes 
selective oxidation of the organic impurities in the 
pores at high temperatures (900-970C) and with a 
controlled low oxygen atmosphere in a multiple 
hearth furnace. During the two-year project, 
172,040,000 gallons of water was processed to load 
747,000 kg of carbon with 165,000 kg or COD. 
The overall operating cost was 49 cents per 1000 
gallons of water treated, or 524 kg of COD remov- 
al from the water. During the second year, the 
plant demonstrated the ability to operate at 40 
cents per 1000 gallons of water treated. (See also 
W79-07811) (Small-FRC) 

W79-07814 


IMPROVEMENT OF HYDRAULIC CONDI- 
TIONS OF RADIAL SETTLING TANKS, 


Vsesoyuznyi Nauchno-Issledovatelskii, Vodos- 
nabzheniya, CKanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Gosstroy 
(USSR). 

I. V. Skirdov. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on _ Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 26-30, 1977. 3 fig. 


Descriptors: *Sedimentation, 
*Hydraulic machinery, 
Waste water treatment. 


*Settling _ basins, 
*Performance, Design, 


The advantages of radial settling tanks over other 
types of settling tanks are discussed, and a new 
type of radial tank develo in the USSR is 
described. Radial settling tanks are often utilized at 
large treatment facilities. The hydraulic conditions 
of conventional radial settling tanks do not ensure 
the effective use of most of these installations. The 
newly developed tank has a water distributing 
device which rotates continuously with the scrap- 
ing arm. Hydraulic conditions are improved, instal- 
lation load can be increased about 1.5 times, and 
the depth of the tank can be significantly reduced, 
when the rotatory distributing device is employed. 
(See also W79-07811) (Small-FRC) 

W79-07815 


CURRENT STATUS AND DIRECTIONS OF DE- 
VELOPMENT OF PHYSICO-MECHANICAL 
EFFLUENT TREATMENT IN THE PAPER IN- 
DUSTRY, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., New York. 

I. Gellman. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 31-39. 1977, 32 ref. 


Descriptors: *Pulp and paper industry, *Industrial 
wastes, *Sedimentation, *Filtration, *Dewatering, 
Recycling, Activated sludge, Waste water treat- 
ment, Sludge treatment, Aeration, Settling basins, 
Flotation, Biological treatment. 


Physico-chemical treatment of effluent in the paper 
industry is reviewed including: clarification of un- 
treated or biotreated mill effluents by gravity sepa- 
ration or filtration, in-process use of treatment for 
improved water economy and reduction of organic 
load, and dewatering and disposal of sludge. Meth- 
ods for the clarification of biotreated effluents are: 
Quiescent zone sedimentation in aerated stabiliza- 
tion basin systems, secondary sedimentation for 
activated sludge treatment systems, secondary flo- 
tation for aerated stabilization basin effluent clarifi- 
cation, and media filtration of biologically treated 
effluents. White water system reuse studies have 
included combination waste paperboard oper- 
ations, fine paper manufacture, and tissue and 
towelling manufacture. Condensate stripping meth- 
ods include kraft condensate processing and sulfite 
condensate processing. Current sludge dewatering 
practices are reviewed. In the future it is likely that 
total mill effluent clarification at the primary level 
will be characterized by physico-mechanical meth- 
ods. At the secondary clarification level, more 
frequent use of coagulant aids is anticipated to 
meet water quality standards. Greater internal 
water reuse is expected, and stripping of conden- 
sates from chemical pulp mill liquor evaporation 
and heat recovery systems will become more ex- 
tensive. (See also W79-07811) (Small-FRC) 
W79-07816 


EMPLOYMENT OF MICROSTRAINERS IN 
THE WASTE WATER TREATMENT PRAC- 
TICE, 

Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Gosstroi 
(USSR). 

I. V. Skirdov, I. A. Sidorova, and Yu. L. 
Maximenko. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Sources Symposium on _ Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 39-44, 1977. 4 fig. 


Descriptors: ‘Filtration, “Performance, *Bio- 
chemical oxygen demand, *Suspended solids, *In- 
dustrial wastes, Waste water treatment, Effluent 
streams, Settling basins, Municipal wastes, Pulp 
and paper industry, Biological treatment. 


In waste water treatment, microstrainers can be 
used as possible substitutes for primary clarifiers. 
Microstrainers are compact and economical, 
simple to operate, and permit the process to be 
automated. Microstraining provides BOD removal 
up to 25-30% and suspended solids removal by 
45% (after pretreatment) and suspended solids re- 
moval by 50-60% and 30-40% removal of BOD 
(for final treatment). Microstraining is widely used 
for final treatment of biologically treated effluents 
of artificial fiber plants, pulp and paper complexes, 
chemical plants, and municipal sewage treatment 
plants. Pretreatment of waste waters with micros- 
trainers is economically feasible. Capital expendi- 
tures can be reduced by 70 to 90% when micros- 
trainers are used instead of primary clarifiers. 
When microstrainers are used for fina! treatment of 
biologically treated effluents, the area of the pond 
is reduced by one half. (See also W79-07811) 
(Small-FRC) 

W79-07817 


THE CONTROL OF REFINERY MECHANI- 
CAL WASTE WATER TREATMENT PROCESS- 
ES BY CONTROLLING THE ZETA POTEN- 
TIAL, 

Amoco Oil Co., Chicago, IL. 

J. F. Grutsch. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on _ Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio. p 44-74, 1977. 26 fig, 6 tab, 13 ref. 


Descriptors: *Oil industry, *Industrial wastes, *Fil- 
tration, *Optimization, *Zeta potential, Costs, 
Waste water treatment, Colloids, Flocculation, 
Flotation, Separation techniques. 


Zeta potential titration curves are used to optimize 
waste water treatment. Zeta curves are used to 
quantify proper destabilization chemical treatment, 
compare chemical’s effectiveness, and measure 
synergisms and antagonisms of various components 
in a waste stream. Thus, zeta potential curves can 
be used to determine the most cost effective of 
alternative treatment methods. Granular media fil- 
tration and dissolved air filtration, important in 
refinery waste water treatment, are described. Ex- 
amples are presented which show the utilization of 
these methods to result in major capital and energy 
savings. For coke fines and biocolloids, pretreat- 
ment for the dissolved air filtration unit includes a 
flash mix (1-2 minutes) and flocculation zones (10- 
15 minutes) using two chemicals (cationic for de- 
stabilization and anionic for flocculation). A flota- 
tion zone loading of 1.5 gpm/sq ft and 30% recy- 
cle at 50 psi air pressurization are recommended 
for optimal phase separation. (See also W79-07811) 
(Small-FRC) 

W79-07818 


COMBINED STORM OVERFLOW TREAT- 
MENT WITH SALA-HGMF HIGH GRADIENT 
MAGNETIC FILTERS, 

Sala Magnetics, Inc., Cambridge, MA. 

D. M. Allen, and J. A. Oberteuffer. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on _ Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 75-91. 1977 5 fig, 6 tab, 16 ref. 


Descriptors: *Filtration, *Pilot plants, *Perform- 
ance, *Costs, “Design, Biochemical oxygen 
demand, Bacteria, Viruses, Turbidity, Phosphates, 
Heavy metals, Color. 


Magnetic-seeded high gradient magnetic filtration 
is described which permits highly effective remov- 
al of BOD, COD, bacteria, color, turbidity, and 


viruses from contaminated waters. The theory and 
design of these filters is presented and applications 
to two types of polluted waters are described. A 4 
liter/min continuous pilot plant is being used to 
investigate the applicability of the indirect filtra- 
tion process for treating combined sewer overflow, 
storm water, secondary effluent, and dry weather 
sewage flow. The pilot plant contains a floccula- 
tion train in which all necessary chemical additions 
are made, a SALA-HGMF magnetic filter and 
wer supply, and a surge tank and thickener to 
dle the backflushed flocs. Performance of the 
high gradient magnetic filters exceeds convention- 
al treatment and significantly reduces the levels of 
phosphates, heavy metals, and viruses in waste 
waters. Capital cost for a high gradient magnetic 
filtration integrated wet and dry weather flow 
facility is $107,000/mgd as compared to $168,000/ 
mgd for a comparable physical-chemical treatment 
facility, and $73,000/mgd for a dual media filtra- 
tion plant _— ee ectrolyte. (See also W79- 
07811) (Small- ) % 
W79-07819 


USE OF FLOATATION FOR WASTE WATER 
TREATMENT, 


Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Gosstroi 
(USSR). 

I. N. Mjasnikov, L. V. Gandurina, and L. N. 


Butseva. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 91-99, 1977. 4 fig, 5 ref. 


Descriptors: *Flotation, *Industrial wastes, *Oil 
industry, *Frothing, *Performance, Biochemical 
oxygen demand, Separation techniques, Oily 
water, Bubbles. 


Flotation is used as a treatment method for waters 
contaminated with oil wastes, oil processing prod- 
ucts, fats, resins, latexes, organic synthesis prod- 
ucts, surface-active agents, and dyestuffs. The 
types of flotation used include compression, impel- 
ler, vacuum, biological chemical, electric, ionic, 
and froth separation. Compression is usually em- 
poze to treat oil containing waste water, and 
rother cells have been designed with up to 80- 
98% efficiency. Considerable reductions in COD 
and BOD have been achieved. For waste water 
treatment, system modifications include straight- 
flow, recirculation, and partially straight flow. 
Frother separation is used along with compression 
for final treatment of biologically purified waste 
water. A recent development, electroflotation, uti- 
lizes uniformly distributed, microbubbles of gas. 
Treatment of oil containing waste water with elec- 
troflotation can reduce the oil content up to 1-10 
mg/liter when original concentration is 200 mg/ 
liter. (See also W79-07811) (Small-FRC) 
W79-07820 


PERFORMANCE TESTS ON 
TERTIARY GRANULAR MEDIA FILTERS, 
Northwestern Univ., Evanston, IL. Dept. of Civil 
Engineering. 

J. A. FitzPatrick, and C. L. Swanson. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio. p 100-114, 1977. 9 fig, 4 tab, 6 ref. 


Descriptors: *Filtration, *Performance, *Design, 
*Flow rates, *Suspended solids, Correlation analy- 
sis, Tertiary treatment. 


Eight small-scale (0.8-2.5 mgd) tertiary granular 
media filtration plants in Chicago were evaluated. 
Filtration plant performance was characterized as 
a function of design anc »perational variables. For 
plants with varied flow to individual filters, aver- 
age clarification performance decreased linearly 
with average flow rate. Relatively poor correla- 
tions were obtained between filter solids removal 
efficiency and operating parameters due to season- 
al and other variations. Improved correlations 


54 





were obtained for data analyzed over shorter time 

periods. Run length did not affect plant perform- 

ance except in one case where backwash freq 

was varied over a wide range. Variations in clarifi- 

cation efficiency from plant to plant were due to 
heractotia effluent 





differences in fos oe of secondary 
suspended solids: rather media grain size and 
Py ny also W79-07811) (Small: ERC) 
SEWAGE TREATMENT IN MINING, METAL- 
LURGICAL AND OIL-CHEMICAL INDUS- 
Vsesoyuznyi Nauchno-Issled Iskii Inst. Vo- 


dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Gosstroi 
‘USSR). 

N. V. Pi 0. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on _Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio. p 115-121, 1977. 5 fig. 


Descriptors: *Industrial wastes, *Mineral industry, 


*Dewatering, *Chemical industry, *Flocculation, 
Filtration, Waste water treatment, Separation tech- 
niques. 


Technologies developed by the Ukrvodokanal- 
proekt Institute are described and discussed. A 
method was developed to recycle the water used 
in the extraction of iron from ore by clarification 
of the rock-pulp and pulp thickening. The basic 
design of the thickener is described. A vortex 
dispenser for the preparation of polyacrylamide 
solution is also described. The system saves up to 
10% of the polyacrylamide and improves the proc- 
ess of pulp clarification and thickening. A project 
to remove cinder from rolling mill waste using 
magnetic flocculation is described. A project utiliz- 
ing quartz filters for oil industry waste treatment is 
also described. Maximum pollution reduction and 
decreased water consumption are _— of all Ukr- 
vodokanalproekt projects. (See W79-07811) 
(Small-FRC) 

W79-07822 


THE SWIRL CONCENTRATOR FOR TREAT- 
ING AND REGULATING SEWERED (SEPA- 
RATE AND COMBINED) AND UNSEWERED 
FLOWS, 

Municipal Environmental Research Lab., Cincin- 
nati, OH. 

R. Field. 

In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources yor sane on Physical-Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 122-133, 1977. 9 fig, 24 ref. 


Descriptors: *Separation techniques, *Suspended 
solids, *Sedimentation, *Municipal wastes, Pilot 
plants, Erosion control, Urban runoff. 


A swirl concentrator was developed and demon- 
strated for treating and regulating sewered and 
unsewered waste water flows. Swirl concentrators 
are static, non-mechanical devices which remove 
suspended solids by rotationally induced forces 
causing inertial separation and vertical gravity 
sedimentation with relatively short detention times. 
Swirl design characteristics are described, and a 
modeling study is discussed. Operation is described 
for a Syracuse, New York prototype swirl regula- 
tor/concentrator, a Denver, Colorado pilot swirl 
degritter, a Rochester, New York pilot swirl pri- 
mary separator and swirl degritter, and a Lancas- 
ter, Pennsylvania prototype regulator/concentra- 
tor can also be used as an erosion control device or 
an urban runoff pollution control device. The swirl 
principal can be employed anywhere it is desirable 
to remove solids from liquid flows. Better efficien- 
cies are achieved with steady flow conditions or 
when two half-size chambers are used rather than 
one full-size unit. (See also W79-07811) (Small- 


FRC) 
W79-07823 


SEWAGE TREATMENT OF THE CITY OF 
MOSCOW, 





Papers prese 
May 13-16, 1 
Descriptors: 
‘Industrial 
tion, Dewat 
tion, Oily ws 
Sixteen pap 
treatment, a 
Topics inch 
treatment, n 


RIFICATIO; 
Envirotech ¢ 


For primary 
W79-07827 


INDUSTRIA 
Environment: 
oe Industri 
or primary 
W79-07831 


THICKENI? 
WATER SL 
METHOD, 
sesoyuznyi 
dosnabzheniy 
a 


). 
W79-07832 


MUNICIPA! 
SEARCH PF 


"REAT- 
(SEPA- 


Cincin- 


vention 
dustrial 
shanical 
Cincin- 


spended 
s, Pilot 


demon- 


entrators 
remove 
J forces 


1 regula- 
lot swirl 
wirl pri- 

Lancas- 
yncentra- 
jevice or 
The swirl 
desirable 
- efficien- 
litions or 
ther than 
) (Small- 
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Ww 
P. I. Galanin. @ 
In: USA-USSR Working Group on the Prevention 
of Water Pollution from Municipal and Industrial 
Sources Symposium on Physical - Mechanical 
Treatment of Wastewaters, April 5-6, 1977, Cincin- 
nati, Ohio, p 133-138, 1977. 3 fig. 


Descriptors: *Activated sludge, *Municipal 
wastes, *Sewerage, *Tertiary treatment, Industrial 
wastes, Biological treatment, Water pollution 
sources. 


Water rit 


Moscow’s sewerage and treatment systems are de- 
scribed. The central nag system serves 98.5% 
of the city’s population with treatment plants with 
atotal capacity of 4,230,000 cu m/day. 4.3 million 
cu m/day is subjected to biological treatment. 
About 40% of this total is industrial wastes. Acti- 
vated sludge plants are used and the discharging of 
faw sewage into waterways has almost been elimi- 
nated. The activated sludge plants utilize the fol- 
lowing scheme: screens, grit chambers, primary 
settling tanks, aeration tanks, secondary settling 
tanks. Tertiary treatment is becoming more 
common. At the activated sludge plants treatment 
consists of digestion in aerobic digesters at thermo- 
philic conditions (52 C), washing and thickening, 
coagulation vacuum filtration, and heat a. 

Pr are discussed. (See also W79-07811) 


Future 
Wo.o7e2s 


HANDLING, TREATMENT AND DISPOSAL 

OF WASTEWATER SLUDGE. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-258 169, 

Price codes: A08 in r copy, AOl in microfiche. 
presented at USA/USSR Symposium held 

May 13-16, 1975, Moscow. 1975. 147 p. 


Descriptors: *Sludge disposal, *Ultimate disposal, 
‘Industrial wastes, *Municipal wastes, Incincera- 
tion, Dewatering, Agricultural engineering, Filtra- 
tion, Oily water, Waste water treatment. 


Sixteen papers were presented on the handling, 
treatment, and ee Se of waste water sludge. 
Topics included sludge incineration, oil sludge 
treatment, municipal sludge treatment, industrial 
waste water omg sludge thickening and dewa- 
tering by vibro filtration, thermal drying of dewa- 
tered sludge, dissolved air flotation thickening, and 
utilization of sludge in agriculture. (See W79-07826 
thru W79-07841) (Small-FRC) 

W79-07825 


POLICY ON MUNICIPAL SLUDGES, 
Environmental Protection Agency, Washington, 
DC. Municipal Construction Div. 

For primary bibliographic entry see Field 5F. 
W79-07826 


SLUDGE INCINERATION SYSTEMS FOR PU- 
RIFICATION AND RESOURCE RECOVERY, 
Envirotech Corp., Menlo Park, CA. 

For primary bibliographic entry see Field 5E. 
W79-07827 


INDUSTRIAL SLUDGE DISPOSL PRACTICES, 
Environmental Protection Agency, Washington, 
DC. Industrial Pollution Control Div. 

For primary bibliographic entry see Field 5E. 
W79-07831 


THICKENING AND DEWATERING OF WASTE 
WATER SLUDGES BY VIBRO FILTRATION 
METHOD, 

Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
as i Inzhenernoi Gidrogeologii, Gosstroi 
‘or primary bibliographic entry see Field SE. 
W79-07832 


MUNICIPAL SLUDGE MANAGEMENT RE- 
SEARCH PROGRAM IN THE U.S.A., 





WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


National Environmental Research Center, Cincin- 
nati, OH. Advanced Waste Treatment Research 
For primary bibliographic entry see Field 5E. 
W79-07833 “ a 


DEWATERING OF SEWAGE SLUDGE BY 
MEANS OF CENTRIFUGES, 

For primary bibliographic entry see Field SE. 
W79-07835 


THERMAL DRYING OF DEWATERED 
SEWAGE SLUDGE, 

For primary bibliographic entry see Field 5E. 
W79-07836 


THICKENING OF SLUDGES, 

Delaware Univ., Newark. 

R. I. Dick. 

In: Handling, Treatment and Dis of 
Wastewater Sludge, p 93-100, 1975. 5 fig, 13 ref. 
Descriptors: “Sludge treatment, *Dewatering, 


*Costs, *Design, *Optimization, Sludge disposal, 
Sedimentation rates, Equations. 


Basic sludge thickening concepts are reviewed, 
and the optimum design for sludge thickeners is 
examined. The rational basis for design of thicken- 
ers is reviewed briefly, and the interaction of thick- 
ening with other sludge treatment and disposal 
processes is examined quantitatively. Thickening 
greatly influences the cost of sludge treatment and 
disposal because the cost effectiveness of sludge 
treatment and disposal techniques depends on the 
concentration of solids in the sludge. The effect of 
the design of thickeners on the cost of sludge 
treatment are discussed. Thickeners should be 
sized with regard to the thickening properties of 
the sludge being treated and the settling character- 
istics of the oe An equation is presented for 
the calculation of required thickener size. (See also 
W79-07825) (Small-FRC) 

W79-07838 


DISSOLVED AIR FLOTATION THICKENING 
AS PRACTICED IN THE U. S., 

Envirex, Inc., Waukesha, WI. 

W. N. Konrad. 

In: Handling, Treatment and Disposal of 
Wastewater Sludge, p 101-108, 1975. 7 fig. 


Descriptors: *Sludge treatment, *Flotation, *Pilot 
plants, *Optimization, Design, Flow rates, Sus- 
pended solids, Pressure. 


Dissolved air flotation thickening secondary of 
biological sludges has demonstrated its ability to 
reduce the hydraulic loading on subsequent units. 
In the United States applications include preceding 
anaerobic digestion, vacuum filtration, or centrifu- 
gation. Design parameters which must be consid- 
ered in this process are spacing and speed of flights 
which remove the surface thickening sludge, fre- 
quency of removal, tank configuration, source of 
ressurized flow, and air to solids ratio. High rate 
oadings and various air to solids ratios were evalu- 
ated on a full scale dissolved air thickener. An 
attempt was made to determine what happens 
when the air to solids ratio is changed by changing 
the pressure and then by keeping the same pressure 
and changing the air to solids ratio by changing the 
volume of recycle flow which contains the dis- 
solved air. A change in the air to solids ratio by 
increasing the pressure was detrimental to the op- 
eration of the unit, and 40 psig was the optimum 
operating pressure. The air to solids ratio can be 
converted directly to a practical design approach 
by using 100% recycle or pressurized flow for 
every 1/2% of influent sludge concentration while 
operating at 40 psig. An air to solids ratio of about 
0.015 results. (See also W79-07825) (Small-FRC) 
W79-07839 


THE DEPENDENCE OF DEWATERING PROC- 
ESS ON AQUEOUS PROPERTIES OF 
SLUDGES, 

Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 


dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidro-geologii, Gos- 
stroy (USSR). 

For primary bibliographic entry see Field 1A. 
W79-07841 


PROCEEDINGS OF THE SEMINAR ON CUR- 
RENT APPROACHES IN WASTEWATER 
TREATMENT. 

Held April 5, 1978 at the Ontario Ministry of 
Health Laboratories, Toronto, Canada. (1978) 140 
p, 25 fig, 22 tab, 82 ref. Pollution Control Associ- 
ation of Ontario and the Ontario Ministry of the 
Environment. 


Descriptors: *Sewage treatment, Water treatment, 
*Grants, *Tertiary treatment, *Dewatering, *Oxi- 
dation, Vacuum drying, Nitrification, Activated 
sludge, Biological treatment, Disinfection, Waste 
water treatment, Municipal wastes. 


Six papers were presented on current processes 
and methods of evaluating waste water treatment 
alternatives. Topics discussed included Ontario’s 
grant policy for low-cost alternatives to communal 
water and sewage treatment, tertiary treatment 
experience in a region of Canada, operating experi- 
ence with the Zimpro low-pressure, wet air oxida- 
tion unit, treatability studies for initiating nitrifica- 
tion in activated sludge systems, fixed film biologi- 
cal process utilization, and methods of evaluating 
disinfection alternatives. (See W79-07843 thru 
W79-07848) (Lisk-FRC) 

W79-07842 


NEW ONTARIO POLICY FOR LOW COST AL- 
TERNATIVES TO COMMUNAL WATER AND 
SEWAGE TREATMENT, 

Ontario Ministry of the Environment (Toronto). 
For primary bibliographic entry see Field 6E. 
W79-07843 


YORK REGION’S OPERATIONAL EXPERI- 
ENCE WITH TERTIARY TREATMENT, 

J. W. G. Rupke, J. D. Seldon, and A. T. Robson. 
In: Proceedings of the Seminar on Current Ap- 
proaches in Wastewater Treatment, April 5, 1978, 
Ontario Ministry of Health Laboratories, Toronto, 
Canada, p 7-36, 1978. 10 tab. 


Descriptors: ‘*Tertiary treatment, ‘Filters, 
*Canada, *Settling basins, *Treatment facilities, 
Dewatering, Cost comparisons, Sands, Coals, Bio- 
chemical oxygen demand, Suspended solids, Phos- 
phorus, Waste water treatment, Municipal wastes. 


More than half of the 11 municipal waste water 
treatment plants in the Regional Municipality of 
York in Canada utilize tertiary treatment. The 
flows at the treatment plants range from .44-2.40 
imperial mgd and utilize gravity or pressure filters; 
one plant provides tertiary clarification. Filter 
areas range from 255-20,000 sq ft and utilize single 
layers or mixtures of anthracite, sand, and/or 
gravel. Effluent from the plants meet discharge 
guidelines for BOD, suspended solids, and total 
phosphorus. While the tertiary clarification system 
has been relatively trouble free, the operation re- 
quires more labor and costs and must be monitored 
and controlled on a daily basis. The filters must be 
enclosed in a building whereas the clarifiers may 
be exposed and may also be used as chlorine con- 
tact basins. Tertiary clarifiers may require chemi- 
cal sludge thickening tanks. (See also W79-07842) 
(Lisk-FRC) 

W79-07844 


ROLE OF TREATABILITY STUDIES FOR THE 
DESIGN AND OPERATION OF NITRIFICA- 
TION IN ACTIVATED SLUDGE PLANTS, 
Ontario Ministry of the Environment, Toronto. 
A. G. Smith. 

In: Proceedings of the Seminar on Current Ap- 
proaches in Wastewatey Treatment, April 5, 1978, 
Ontario Ministry of Hzalth Laboratories, Toronto, 
Canada, p 47-71, (1978). 5 fig, 2 tab, 23 ref. 


Descriptors: “Nitrification, “Activated sludge, 
*Optimization, *Aeration, *Alkalinity, Toxicity, 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Nitrates, Nitrites, Waste water treatment, Munici- 
pal wastes. 


Control parameters necessary for promoting nitrifi- 
cation in activated sludge systems are reviewed as 
an alternative to the expansion of the aeration 
basins. Conditions in the reactor must be main- 
tained suitable for the growth of nitrosomas and 
nitrobacters which convert ammonia to nitrite and 
nitrate. The activated sludge system may be a 
single sludge system in which both carbonaceous 
and nitrogenous oxidation occur simultaneously or 
a two sludge system where the processes are sepa- 
rated. When the ratios of BOD/total Kjeldahl ni- 
trogen and COD/NH4-N (C/N) are reduced, in- 
creased nitrification per reactor volume may be 
achieved. Because a high C/N ratio waste water 
will stimulate heterobacter bacteria growth, this 
ratio should be reduced to 2:1 to promote nitrifier 
growth. The optimum pH for the nitrifiers is be- 
tween 7.2-8.3; nitrification rates increase with in- 
creasing pH and may reduce aeration require- 
ments. Effluent alkalinity should be maintained at 
50 mg/liter as CaCO3 for effective nitrification. 
The nitrification rate improves when dissolved 
oxygen content is raised from 1 to 2 mg/liter. 
Chromium, nickel, copper, phenols and other or- 
ganic materials can be toxic to the nitrifiers at 
certain concentrations. Lower waste water tem- 
peratures will require higher solids retention times. 
Treatability evaluations, plant influent analysis, his- 
torical plant data, and full-scale evaluation are 
recommended when implementing nitrification in 
activated sludge. (See also W79-07842) (Lisk-FRC) 
W79-07846 


NEW DEVELOPMENTS UTILIZING FIXED 
FILM BIOLOGICAL PROCESSES, 

Dorr-Oliver Inc., Stamford, CT. 

P. M. Sutton. 

In: Proceedings of the Seminar on Current Ap- 
proaches in Wastewater Treatment, April 5, 1978, 
Ontario Ministry of Health Laboratories, Toronto, 
Canada, p 73-115. (1978) 17 fig, 4 tab, 42 ref. 


Descriptors: *Trickling filters, *Biological treat- 
ment, *Porous media, *Packed beds, *Nitrification, 
Aerobic treatment, Anaerobic digestion, Denitrifi- 
cation, Industrial wastes, Waste water treatment, 
Municipal wastes. 


The use and performance of fixed film biological 
reactors are discussed for the treatment of munici- 
pal and industrial waste waters and for nitrifica- 
tion. Trickling filters, supporting a biological slime 
on rocks, wooden slats, plastic sheets, or other 
support media, are utilized for treating municipal 
effluent, industrial wastes, and ammonia concentra- 
tions and have led to the development of other 
packed bed reactors for both aerobic and anaerobic 
treatment. The types of reactors include fixed bed 
upflow reactors containing porous media of var- 
ious sizes exhibiting minor pressure gradients; ex- 
panded bed upflow reactors demonstrating a con- 
stant pressure gradient; and fixed bed downflow or 
upflow reactors with increasing pressure gradients 
which require backwashing or Rushing. Rotating 
biological contractors have eliminated problems 
common to trickling filters and other fixed beds 
and have been utilized in the treatment of industri- 
al waste waters and the denitrification of municipal 
waste waters. The principles, design fundamentals, 
and design considerations are described for fixed 
film reactors, expanded or fluidized bed reactors, 
and rotating biological contactors. Applications 
and performance efficiencies of fixed film and sus- 
pended growth systems were compared. (See also 
W79-07842) (Lisk-FRC) 

W79-07847 


EVALUATING DISINFECTION ALTERNA- 
TIVES 


F. A. Tonelli, and A. K. W. Ho. 

In: Proceedings of the Seminar on Current Ap- 
proaches in Wastewater Treatment, April 5, 1978, 
Ontario Ministry of Health Laboratories, Toronto, 
Canada, p 117-138. (1978) 2 fig, 4 tab, 17 ref. 


Descriptors: *Disinfection, *Comparative benefits, 
*Chlorine, *Ozone, *Ultraviolet radiation, Bro- 
mine, Toxicity, Cost comparisons, Coliforms, Vir- 


uses, Chemical properties, Waste water treatment, 
Waste water disposal, Municipal wastes. 


Chlorine and disinfectant alternatives were evalu- 
ated for effectiveness, use-cost, practicality, and 
potential adverse effects. The disinfectants investi- 

ated include chlorine, chlorine dioxide, ozone, 

romine chloride, and ultraviolet radiation. Effec- 
tiveness was evaluated as the disinfectant’s ability 
to reduce total and fecal coliforms, to inactivate 
viruses, and to eliminate other pathogenic bacteria. 
Use-costs were considered as capital costs, amorti- 
zation costs, operating and maintenance costs, and 
costs of special waste water pretreatment. Practi- 
cality evaluations considered factors of transport, 
storage, on-site generation, application, control, 
disinfection predictions, and safety. Desirable 
properties of chemical disinfectants were consid- 
ered to be: chemical weakness, predictable chemis- 
try in waste water, readible solubility, and non- 
toxic or fast-decaying residual; desirable radiation 
properties include chemical weakness and adequate 
penetrating power. Potential adverse effects of the 
disinfected waste water on the receiving waters are 
considered as toxicity to aquatic life, the formation 
and transmission of undesirable bio-accumulating 
substances, and the formation and transmission of 
toxic, mutagenic, or carcinogenic substances. Re- 
sults of the evaluation indicated that no single, 
widely applicable alternative to chlorine disinfec- 
tion had been demonstrated. Ozone was considered 
the best developed alternative, but its cost is high 
and it has limited py agen os B Dechlorination was 
considered feasible for reducing the toxic effects of 
chlorine. (See also W79-07842) (Lisk-FRC) 
W79-07848 


PROCEEDINGS OF THE 23RD ONTARIO IN- 
DUSTRIAL WASTE CONFERENCE. 

Held June 13-16, 1976 at Toronto, Ontario. (1976) 
483 p. Ministry of the Environment, Ontario. 


Descriptors: *Industrial wastes, *Sewage dis H 
*Waste water treatment, *Separation techniques, 
Oil industry, Heavy metals, Pesticide residues. 


The proceedings of the 23rd Ontario Industrial 
Waste Conference contains 19 papers on the dis- 

and treatment of industrial wastes. Topics 
include the control of hydrogen sulfide emissions 
at a heavy water plant, control of heavy metal 
levels discharged into municipal sewers, and solid/ 
liquid separation techniques. A refinery waste 
water treatment system, pollution abatement at a 
starch plant, waste water treatment at a General 
Motors plant, and control of PCBs are discussed. 
The role of the Ministry of the Environment in the 
disposal of liquid industrial waste is summarized. 
(See W79-07850 thru W79-07857) (Small-FRC) 
W79-07849 


DISCHARGE OF HEAVY METALS TO MU- 
NICIPAL SEWERS ‘THE CRUNCH MAY 
COME’, 

Ontario Ministry of the Environment, Toronto. 
Wastewater Treatment Section. 

S. A. Black. 

In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, held June 13-16, 1976, Toronto, 
Ontario, p 155-178. (1976) 7 tab, 25 ref. 


Descriptors: *Heavy metals, *Industrial wastes, 
*Municipal wastes, *Ultimate disposal, Regulation, 
Sewage treatment, Toxicity, Sludge disposal. 


Increasingly high heavy metals content in munici- 
pal sewage may cause problems in sewage treat- 
ment and ultimate disposal of sewage sludge. 
Heavy metals are in industrial wastes which are 
often discharged into city sewers and in domestic 
wastes. Heavy metals reduce the efficiency of aer- 
obic sewage treatment and anaerobic digestion of 
sewage sludges. Also, high levels of heavy metals 
can prevent sludge disposal on agricultural lands. 
One control method is the precipitation and recov- 
ery of metals from the sewage or sludge. Fluidized 
bed electrodes and digestion with sulfuric acid are 
two methods of removal from sewage. Industries 
can be regulated to reduce heavy metals discharge. 
Examples of this approach in the cities of Windsor 
and Waterloo are described. (See also W79-07849) 
(Small-FRC) 


W79-07850 


THE CONTROL OF HYDROGEN SULPHIDE 
EMISSIONS AT ONTARIO HYDRO’S BRUCE 
HEAVY WATER PLANT 


Bruce Heavy Water Plant Ontario Hydro, Tiver- 


ton. 

S. A. C. Franklin. 

In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, held June 13-16, 1976, Toronto, 
Ontario, p 70-103, (1976), 23 fig. 


Descriptors: *Hydrogen sulfide, *Separation tech- 

niques, “Mowhoring. *Industrial wastes, Waste 

— treatment, Water pollution sources, Lake 
uron. 


Air and water nadrogee sulfide emissions are con- 
trolled at Ontario Hydro’s Bruce Heavy Water 
Plant A which uses hydrogen sulfide to extract 
deuterium from natural water. All water streams 
containing H2S are megned before returning the 
water to Lake Huron. The strippers discharge their 
effluent into a common line which can be diverted 
to lagoons. The effluent stripper process param- 
eters including feed temperature, level, and pres- 
sure were interlocked to automatically divert the 
effluent to lagoons if the measured variables ex- 
ceeded defined limits. Also, an H2S monitor was 
installed which prevents any sour water from en- 
tering the lake. Operator training was found to be 


an essential part of pollution control. (See also 
W79-07849) (Small-FRC) 
W79-07851 


SOLID LIQUID SEPARATION UTILIZING AN 
aa PLATE SEPARATOR AND FILTER 
Control and Metering Ltd., Toronto (Ontario). 
R. Verstraete. 

In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, held June 13-16, 1976, Toronto, 
Ontario, p 179-201. (1976) 8 fig, 1 tab, 10 ref. 


Descriptors: *Separation techniques, *Filters, 
*Costs, *Performance, *Sludge treatment, Dewa- 
tering, Sedimentation, Industrial wastes. 


The tong ogame of operation of the inclined plate 
clarifier is reviewed, and operating experience in 
Ontario is discussed for the inclined plate separator 
and filter press. The inclined plate clarifier is effi- 
cient, easy to operate, requires reduced floor space, 
has no moving parts, and has low capital costs. It 
requires as little as 10% of the floor space of 
conventional clarifiers and installed costs are less 
than 50% of conventional clarifiers. The recessed 
plate filter press is a sludge dewatering device. The 
solids from the sludge are retained within the filter 
media to form a low volume dry cake of 30-60% 
solids while producing a clear filtrate. Filter 
presses have high efficiency, low energy consump- 
tion, and low manpower requirements. (See also 
W79-07849) (Small-FRC) 

W79-07852 


DEVELOPMENT AND IMPLEMENTATION 
OF AN IMPROVED WASTE WATER TREAT: 
MENT SYSTEM AT IMPERIAL’S SARINA RE- 
FINERY, 

Imperial Oil Enterprises, Ltd., Sarnia (Ontario). 
G. W. Schindel. 

In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, held June 13-16, 1976. Toronto, 
Ontario, p 202-230. (1976) 7 fig, 4 tab. 


Descriptors: *Oil industry, *Waste water treat- 
ment, *Filtration, *Design, *Pilot plants, Regula- 
tion, Sewerage, Suspended solids, Industrial 
wastes. 


A program to upgrade the waste water treatment 
capability at Imperial Oil Enterprises, Ltd.’s Sarnia 
Refinery initiated in 1970 is described. It included 
a comprehensive program to segregate sewer sys- 
tems with a view toward minimizing the volume of 
contaminated water requiring further treatment. 
Also, a dual media gravity flow filtration system 
was installed for secondary removal of oil and 
suspended solids. An activated sludge plant was 









Descriptor 
oxygen det 
Aeration, | 
sources. 


The pollut 
ation of a « 


of cut 
plant at ex 
are describ 
draulic oil 
07849) (Sm 
W79-07855 


>HIDE 
JRUCE 
Tiver- 


dustrial 
oronto, 


n tech- 
Waste 
. Lake 


NG AN 
FILTER 


)ntario). 


idustrial 
Toronto, 
10 ref. 


*Filters, 
, Dewa- 


ed plate 
rience in 
eparator 
r is effi- 
or space, 
costs. It 
space of 
; are less 


vice. The 
the filter 


e. Filter 
>onsump- 
(See also 


TATION 
TREAT- 
INA RE- 


(Ontario). 


Industrial 
Toronto, 


4 bed 
, Regula- 
Industrial 


treatment 
d.’s Sarnia 
t included 
sewer SyS- 
volume of 
treatment. 
on system 
of oil and 
plant was 





installed to remove a substantial portion of the 
dissolved organics from the refinery effluent. De- 
tal and pilot studies are discussed along 
with the design ils of the system. Operating 
experience is rted and compared to predicted 
performance. The treatment system has provided 
the with a system entailing the best practi- 
cable technology and which has the capability to 
meet all Provincial and Federal guidelines. (See 
also W79-07849) (Small-FRC) 
W79-07853 


POLLUTION ABATEMENT AT CANADA 
STARCH - A CASE STUDY, 

Canada Starch Co. Ltd., Cardinal (Ontario). 

G. N. Fulford. 

In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, held June 13-16, 1976, Toronto, 
Ontario, p 231-264. (1976) 8 fig, 4 tab, 16 ref. 


Descriptors: ‘Industrial wastes, *Biochemical 
oxygen demand, *Monitoring, *Aerobic treatment, 
Aeration, Waste water treatment, Water pollution 
sources. 


The pollution problems associaied with the oper- 
ation of a corn wet milling plant and their solution 
at one site are discussed. The effluent streams were 
divided into those acceptable for discharge into the 
St. Lawrence River and into a single stream with 
BOD readings of up to 3000 ppm. Technicon Mon- 
itor IV’s were used to monitor the acceptable 
streams. A single cell aerobic facultative or aerated 
lagoon was used to treat the high BOD waste. The 
lagoon was constructed by converting an old sub- 
merged canal in the St. Lawrence Seaway into a 
waste treatment plant with approximately 30 days 
retention time. The plant has operated with an 85- 
90% reduction of BOD during the summer months 
and 60-75% reduction during the colder months. 
The total pro; is responsible for an overall 
teduction of 85-90% in BOD to the St. Lawrence 
River. (See also W79-07849) (Small-FRC) 
W79-07854 


WASTEWATER TREATMENT AND OIL REC- 
LAMATION AT GENERAL MOTORS, ST. 


CATHERINES, 
General Motors of Canada Ltd., St. Catherines 


In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, held June 13-16, 1976, Toronto, 
Ontario, p 345-357. (1976) 2 fig, 2 tab. 


Descriptors: *Oily water, *Reclamation, *Recy- 
cling, *Waste water treatment, Separation tech- 
niques, Regulation, Costs, Industrial wastes. 


The operation of the Liquid Waste Treatment 
Plant located at the Axle Plant in St. Catherines, 
Ontario, is described. The plant treats over 270,000 
gallons of liquid waste per day which consist of 
various oils, greases, washing chemicals, and proc- 
ess waters. The treatment plant separates petro- 
leum products from the water phase via the acid- 
alum process. It removes pollutants from the water 
in compliance with Regional and Provincial laws. 
Also, it removes contaminants present in the sepa- 
tated oils and reclaims or recycles the oil back to 
the manufacturing plants. The chemically treated 
water is discharged to city sewers. Over 225,000 
ong of soluble oil concentrate and 100,000 gal- 
of cutting oil are produced annually at this 
plant at economical prices. Current mre eek 
are described on the feasibility of formulating hy- 
draulic oil from GM reclaimed oil. (See also W79- 
07849) (Small-FRC) 
W79-07855 


THE ROLE OF THE MINISTRY OF THE EN- 
VIRONMENT IN THE DISPOSAL OF LIQUID 
INDUSTRIAL WASTE IN ONTARIO, 

Ontario Ministry of the Environment, Toronto 
(Ontario). Pollution Control Branch. 

E. W. Turner, and W. J. Hogg. 

In: Proceedings of the 23rd Ontario Industrial 
Waste Conference, June 13-16, 1976, Toronto, On- 
tario, p 409-448. (1976) 6 tab. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Waste disposal, *Industrial wastes, 
*Regulation, *Liquid wastes, Reclama- 
tion, Incineration, Landfills, Waste disposal wells, 
Ultimate disposal. 


Actions by the Ministry of the Environment to 
control the problem of the disposal of liquid indus- 
trial wastes are reviewed including the way-bill 
system. The types and volumes of liquid wastes 
generated in Canada are tabulated. Using the way- 
bill system, the two parties to a disposal or transfer 
of liquid industrial waste are required to report 
independently to the Ministry. A voluntary way- 
bill system indicated that significant gains in the 
control and disposal of liquid industrial wastes 
could be achieved by making a regulation to docu- 
ment and control the movement of all liquid indus- 
trial wastes. Waste treatment and disposal technol- 
ogy is reviewed including: reclamation and/or re- 
covery, re-use, incineration, incineration in cement 
kilns, deep-well disposal, solidification, landfilling, 
and treatment. (See also W79-07849) (Small-FRO) 
W79-07856 


PROCEEDINGS OF THE TWENTY-FIFTH 
SILVER ANNIVERSARY OF THE ONTARIO 
INDUSTRIAL WASTE CONFERENCE. 

Held June 18-21, 1978 at Toronto, Ontario, (1978). 
390 p. Ministry of the Environment, Ontario. 


Descriptors: *Industrial wastes, *Pollution abate- 
ment, Filtration, Trickling filters, Dewatering, 
Creosote, Mining industry. 


Twenty papers were presented at this conference 
on industrial waste abatement. Waste water treat- 
ment topics included ultrafiltration of oily water, a 
trickling filter for pretreatment of vegetable 
wastes, solidification of liquid industrial wastes, 
prevention of creosote contamination of ground- 
water, and the environmental controls practiced by 
Ontario’s mining industry. 500 delegates attended 
the meetings. (See W79-07859 thru W79-07863) 
(Small-FRC) 

W79-07858 


MINING AND THE ENVIRONMENT - A 
QUARTER CENTURY IN REVIEW, 

Ontario Mining Association, Toronto. 

W. C. Ferguson. 

In: Proceedings of the twenty-fifth Silver Anniver- 
sary of the Ontario Industrial Waste Conference, 
mn 18-21, 1978, Toronto, Ontario, p 2-21, 


Descriptors: *Mineral industry, *Mining, *Mine 
water, *Mine wastes, Recycling, Waste water 
treatment, Heavy metals, Canada. 


The environmental achievements of Ontario’s 
mining industry are reviewed. More than 60 miner- 
als are produced in about 300 operating mines in 
Canada; Ontario produces 40% or more than $2 
billion in minerals each year. The three effluent 
disposal problems associated with mining are mine- 
water, tailings, and waste rock. Of the 193 million 
gallons of water per day used in Ontario mines, 111 
million gallons are recycled. Treatment processes 
have reduced the heavy metals including copper, 
nickel, lead, and zinc discharged by the 53 active 
mines in Ontario to less than 1000 pounds per day. 
Reclamation and revegetation efforts are also re- 
viewed. (See also W79-07858) (Small-FRC) 
W79-07859 


HYDROGEOLOGICAL CONTROL AND 
CLEAN-UP OF SOIL AND GROUNDWATER 
CONTAMINANTS AT NORTHERN WOOD 
PRESERVES, LTD, 

G. E. Thompson. 

In: Proceedings of the Twenty-fifth Silver Anni- 
versary, Ontario Industrial Waste Conference, held 
June 18-21, 1978, Toronto, Ontario, p 250-268. 
(1978) 12 fig. 


Descriptors: *Chemical industry, *Creosote, *Lake 
Superior, *Phenols, *Water quality control, Land- 
fill, Runoff, Pilot plants, Activated carbon, Waste 
water treatment, Ozone. 
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Methods to prevent creosote contamination of 
Lake Superior by the Northern Wood Preservers, 
Ltd. plant in Thunder Bay are described. At the 
plant, wood products are treated with creosote, 
chromated copper arsenate, and pentachloro- 
phenol. Some spilled creosote was washed directly 
into the lake by runoff, and the major portion 
infiltrated the landfill and moved laterally into the 
lake. The lake water had a high phenol content and 
creosote accumulated on the bottom. Northern 
Wood dredged the lake to remove the accumulat- 
ed creosote. An investigation of the site led to the 
recommendation that well points be installed to 
— the movement of creosote to the lake. 

ilot studies were conducted on the effluent which 
concluded that the most appropriate treatment for 
the effluent is ozonation or activated carbon. Two 
alternative treatment systems investigated consist- 
ed of an API separator, ozonation system, and 
gravity sand filter, or an API separator and a 
battery of activated carbon columns. (See also 
Vane (Small-FRC) 


W79-07860 

PRETREATMENT OF VEGETABLE 
WASTEWATER AT THE H. J. HEINZ PLANT 
IN LEAMINGTON, ONTARIO, 


Heinz (H. J.) Co. of Canada Ltd., Leamington 
(Ontario). Quality Assurance Dept. 

D. Smit, and T. E. Eyre. 

In: Proceedings of the Twenty-fifth Silver Anni- 
versary of the Ontario Industrial Waste Confer- 
ence, held June 18-21, 1978, Toronto, Ontario, p 
269-275. (1978) 1 fig. 


Descriptors: *Food processing industry, *Waste 
water treatment, *Trickling filters, *Packed beds, 
Aeration, Landfills, Biochemical oxygen demand. 


Use of a roughing plastic media tower for the 
pretreatment of vegetable waste water is discussed. 
The waste water treatment plant consists of screen- 
ing facilities, a 4 million gallon aeration basin with 
four 75 HP aerators and one 150 HP aerator, and a 
1 million gallon circular clarifier. Sludge is concen- 
trated and removed to a landfill. The tower was 
constructed to lower BOD during peak operations. 
It was constructed out of plastic media to a height 
of 12 ft, with an overall size of 32 x 32 ft. The total 
waste flow in the plant is kept below 3 million 
Imperial gallons per day and 25% of the flow is 
pretreated in the tower. With the new system, 
COD removal was only about 20% due to scour- 
ing by sand caused by machine-picked crops. A 
settling basin is being installed to remove the sand. 
More pretreatment towers are planned at this 
lant. Bee also W79-07858) (Small-FRC) 
79-07861 


TREATMENT AND RECOVERY OF EMULSI- 
FIED OIL BY ULTRAFILTRATION, 

Electrhome Ltd., Kitchener (Ontario). 

G. Dhawan. 

In: Proceedings of the Twenty Fifth Silver Anni- 
versary of the Ontario Industrial Waste Confer- 
ence, held June 18-21, 1978, Toronto, Ontario, p 
276-291, 1978. 8 fig. 


Descriptors: *Filtration, *Oily water, *Recycling, 
*Separation techniques, Waste water treatment, 
Costs, Emulsifiers. 


An ultrafiltration plant is described which was 
developed by Electrohome Ltd., and which has 
been operating at Budd Automotive, Kitchener, 
Ontario, since 1976. The plant treats oil water from 
washers, and the oil concentration varies from 0- 
5%. The ultrafiltration system removes oil continu- 
ously and maintains a washer oil concentration 
under 5%. After settling, the concentrated oil has a 
final oil concentration of 70-90%. The water from 
the ultrafiltration system contains most of the 
emulsifiers used in the washers and it is recycled to 
the washers. A payback of less than two years is 
realized by savings in oil, elimination of waste 
disposal costs, and reduction in the washer clean- 
up. (See also W79-07858) (Small-FRC) 

W79-07862 


SOLIDIFICATION OF WASTES, 











Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


D. Krofchak. 

In: Proceedings of the Twenty-fifth Silver Anni- 
versary, Ontario Industrial Waste Conference, held 
June 18-21, 1978, Toronto, Ontario, p 378-390. 
(1978) 6 fig, 1 tab, 4 ref. 


Descriptors: *Waste disposal, *Industrial wastes, 
“Landfills, “*Leachate, “Dewatering, Heavy 
metals, Water pollution sources. 


Solidification of wastes was evaluated on liquid 
wastes from various industrial sources. Industrial 
wastes were unloaded into either of two 125,000 
gallon holding lagoons. A third 100,000 lagoon 
was used to blend waste prior to solidification 
treatment. Solidification was performed in 3500 
gallon batches. Alkaline and silicate reagents were 
added to the waste in a blender, and the resulting 
slurry was fed to the reaction tank. The solidified 
product was cured for several days and then re- 
moved to a landfill. The stability of 10 solidified 
samples was evaluated with respect to environ- 
mental attack by pyntome solutions in a series of 25 
leaching tests. Column leaching flow tests were 
run for 8-26 days while constant volume leaching 
tests were run for 9-13 days. Concentration of 
heavy metals was generally less than 1 ppm for 
individual metals. These elements include Cd, Co, 
Cr, Cu, Fe, Mn, Mo, Ni, Pb, Ti, V, and Zn. (See 
also W79-07858) (Small-FRC) 

W79-07863 


CONFERENCE ON MUSKEGON COUNTY, 
MICHIGAN WASTEWATER SYSTEM, SEP- 
TEMBER 17-18, 1975, A CRITICAL REVIEW 
ON EVALUATIONS OF THE SYSTEM AND 
IDENTIFICATION OF NEEDED RESEARCH, 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-263 552, 
Price codes: AO9 in paper Copy A01 in microfiche. 
Report EPA-905/9-76-006, 1976. 178 p. 


Descriptors: *Irrigation systems, *Experimental 
farms, *Performance, *Waste water treatment, 
Municipal wastes, Industrial wastes, Design, Costs, 
Agricultural engineering, Michigan. 


The Muskegon County waste water treatment 
system was reviewed and evaluated. The operation 
of the municipal-industrial collection system, an 
aeration system, holding lagoons, and a spray irri- 
ation system are discussed. Progress is outlined 
rom 1969 through 1975. Topics discussed include 
agricultural engineering, agricultural management 
of waste water utilization, soil monitoring, and 
modeling and economic studies. Participants in- 
cluded principal investigators and government rep- 
resentatives. (See W79-07865 and W79-07866) 
(Small-FRC) 
W79-07864 


REVIEW OF SYSTEM DESIGN PARAMETERS, 
Bauer (W. J.) Consulting Engineers, Chicago, IL. 
W. J. Bauer. 

In: Conference on Muskegon County, Michigan 
Wastewater System, September 17-18, 1975, A 
Critical Review on Evaluations of the System and 
Identification of Needed Research, p 44-55. 1976. 


Descriptors: “Irrigation systems, *Experimental 
farms, *Design, *Performance, Land clearing, Mu- 
nicipal wastes, Waste water treatment, Costs, Bio- 
chemical oxygen demand, Michigan. 


The Muskegon County waste water irrigation 
project experiences during startup are described 
and related to the. original design considerations. 
The flow was estimated to average 28.5 MGD 
which was very near the actual flow. BOD is 
somewhat less than that assumed in the design 
resulting in less demand than expected for aeration. 
Problems were encountered with failures in insula- 
tion of buried electrical cables, with failures of 
asbestos cement pressure pipes, and with clogging 
of nozzles with vegetation and sand. Most of the 
problems were caused by substandard workman- 
ship, although some are related to design criteria. 
Problems were also encountered with the clearing 
of trees, because air pollution regulations made 
burning of the cleared trees impossible. The water 
quality objectives of the system were accom- 


lished. In 1975, operating costs were forecast to 
= $1.4 million to be offset by a crop sales revenue 
of about $1 million. The net cost per gallon treat * 
would then be $40 per million gallon. (See a. 
W79-07864) (Small-FRC) 
W79-07865 


= yaaa AND ECONOMICS OF THE 


STEM, 
Muskegon County Wastewater 
System, MI. 
Y. A. Demirjian. 
In: Conference on Muskegon County, Michigan 
Wastewater System, September 17-18, 1975, A 
Critical Review on Evaluations of the System and 
Identification of Needed Research, p 56-72. 1976 3 
fig, 11 tab. 


Management 


Descriptors: *Irrigation systems, *Experimen tal 
farms, *Biochemical oxygen demand, *Nitrogen, 
*Performance, Phosphate, Coliforms, Costs, Mu- 
nicipal wastes, Waste water treatment, Michigan. 


The Muskegon, Michigan waste water treatment 
system which utilizes land application at an 11,000 
acre site, is evaluated. The system reduces BOD 
over 98% and COD drops from 550 ppm to 30-40 
ppm. This reduction occurs during storage and 
aeration. Total — is reduced from 15 ppm to 
2.5 ppm, and phosphate is reduced by 97%. The 
systems meets NPDES discharge limits except for 
fecal coliform. This is thought to be due to con- 
tamination by waterfowl. Actual costs for aeration 
were $216,000, for storage were $62,000, and for 
irrigation were $250,000 per year. Problems were 
encountered with sand and vegetation clogging of 
irrigation nozzles. A sump will be added to remove 
sand and screens will be used to eliminate vegeta- 
tion and other debris. The crop yield in 1975 was 
double 1974 levels. (See also W79-07864) (Small- 


FRC) 
W79-07866 


SCREENING/FLOTATION TREATMENT OF 
COMBINED SEWER OVERFLOWS. VOLUME 
I - BENCH SCALE AND PILOT PLANT INVES- 
TIGATIONS, 

Envirex, Inc., Milwaukee, WI. 

M. K. Gupta, D. G. Mason, M. J. Clark, T. L. 
Meinholz, and C. A. Hansen. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 834, 
Price codes: A13 in paper copy, AOI in microfiche. 
Report EPA-600/2-77-069a, 1977. 295 p, 38 fig, 
117 tab, 71 ref, 6 append. 


Descriptors: *Screens, *Flotation, *Combined 
sewers, *Overflow, Outfall sewers, *Pilot plants, 
Suspended solids, Biochemical oxygen demand, 
Chemical oxygen demand, Waste water treatment, 
Municipal wastes. : 


The treatment of combined sewer overflows by a 
combined screening and dissolved-air flotation 
system was evaluated in laboratory tests and in 
two 5 mgd pilot plants. Laboratory tests evaluated 
chemical oxidation, screening, dissolved-air flota- 
tion, and disinfection as treatments for combined 
sewer overflows containing particulate pollutants; 
chemical oxidation was not considered feasible. A 
pilot screening and dissolved-air flotation facility 
incorporating one drum screen was established at 
an outfall and handled a total of 63 combined 
sewer overflows. The pilot plant achieved BOD, 
COD, and suspended solids removals in the range 
of 60-75%. Another sequential screening plant 
with three drum screens in series was also operated 
at the outfall and accomodated 21 combined sewer 
overflows. The plant achieved about 30% reduc- 
tion of suspended solids, volatile suspended solids, 
BOD, COD, and total organic carbon. No signifi- 
cant improvements in removal efficiencies were 
observed when chemical flocculants were added 
or when the hydraulic and solids loadings varied. 
No significant improvements were obtained in the 
screening/flotation plant when it was operated in 
an effluent flow pressurization mode or with pow- 
dered activated carbon. Removal efficiency was 
improved by 5-10% when the effluent was pol- 
ished with 22 micron microscreening. (Lisk-FRC) 
W79-07867 
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MANUAL FOR THE CONTROL OF HAZARD. 


OUS MATERIAL SP. VOLUME ONE. 
SPILL ASSESSMENT AND WATER TREAT- 
MENT TECHNIQUES, 

Envirex, Inc., Milwaukee, WI. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 5B. 
W79-07868 f 


SEPARATION OF ALGAL CELLS FROM 
WASTEWATER LAGOON EFFLUENTS, VOL, 
Il: SOIL MANTLE TREATMENT OF 
WASTEWATER STABILIZATION POND EF- 
FLUENT - SPRINKLER IRRIGATION, 

Utah Water Research Lab., Logan. 

B. T. Hicken, R. S. Tinkey, R. A. Gearheart, J. H. 
Reynolds, and D. S. Filip. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-292 537, 
Price codes: All in paper copy: AO] in microfiche. 
Report EPA-600/2-78-097, 1978. 233 p, 33 fig, 30 
tab, 100 ref, 3 append. 


Descriptors: *Waste water treatment, *Land use, 
*Irrigation practices, *On-site investigations, *Per- 
formance, Lysimeters, Leaching, Suspended solids, 
Nitrates, Phosphorus, Ammonia, Application 
methods, Coliforms, Utah. 


The efficiency of sprinkler irrigation wastewater 
treatment was evaluated by lysimeter studies and a 
two-year field study as a means of Rr ing waste 
water stabilization lagoon effluent. In the anger 
study, four Utah soils were evaluated for their 
effectiveness in removing total coliform and fecal 
streptococcal organisms as well-as nitrogen, Boo 
phorus, and carbon compounds. The removal effi- 
ciencies for carbon, nitrogen, and phosphorus com- 

nds were evaluated in field experiments. All 
‘our soils were found to be effective in removi 
three indicator organisms, organic compounds, 
suspended solids. Leaching of salts from soils oc- 
curred during the field experiments on a drainage 
farm. The characteristics of the drainage farm 
system appeared to control the quality of the efflu- 
ent. Superior quality is expected once equilibrium 
is established. In the field experiments, phosphorus 
removal exceeded 80%. The rate of waste water 
application made no significant difference in the 
phosphorus removal rate. There was evidence of 
nitrate leaching from the soil. Ammonia stripping 
removed about 35% of the ammonia when the 
lagoon effluent was sprayed on the land. Excellent 
suspended solids removal was effected by the soil 
mantle treatment system. The suspended solids 
concentrations in the drainage water from a 1.2 m 
deep mole drain contained an average bee ge 
solids concentration of 2 mg/liter. (Small-FRC) 
W79-07870 


DESTROYING CHEMICAL WASTES IN COM- 
MERCIAL SCALE INCINERATORS. FACILITY 
ae RT NUMBER 3 - SYSTEMS TECHNOL- 
TRW Defense and Space Systems Group, Redon- 
do Beach, CA. 

D. G. Ackerman, J. F. Clausen, R. J. Johnson, and 
C. A. Zee. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-265 540, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Report, 1977. 96 p, 13 fig, 39 tab, 4 ref, 4 append. 


Descriptors: *Chemical wastes, *Phenols, *Incin- 
eration, *Ultimate disposal, *Aqueous solutions, 
Cost analysis, Capital costs, Operating costs, In- 
dustrial wastes, Waste water treatment. 


The incineration of two liquid industrial waste 
streams in a fluidized bed incinerator was evaluat- 
ed. The waste streams were an aqueous phenol 
sludge and an aqueous solution of methyl metha- 
crylate monomer. The effects of operating and 
equipment variables were determined by perform- 
ing the incinceration tests at two different flow 
rates. The process achieved a destruction efficien- 
cy of more than 99.999% of each waste material, 
as indicated by the analysis of combustion gas 
samples. No organics could be detected in the 
scrubber water or ash and stack emissions were 
analyzed for particulate loading and composition. 
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A capital cost of $6 million and an operating cost 
of $255/metric ton were estimated for destroying 
13.2 million liters/yr of aqueous methy] methacry- 
late. Incineration of 23.8 million liters/yr of aque- 
ous phenol waste would cost an estimated $6 mil- 
lion capital investment and $124/metric ton operat- 


ing oo ee 


DESTROYING CHEMICAL WASTES IN COM- 
MERCIAL SCALE INCINERATORS. Noted ts 
REPORT NUMBER 1 - THE MARQUARDT 


COMPANY, 
TRW Defense and Space Systems Group, Redon- 
do Beach, CA. 

], F. Clausen, R. J. Johnson, and C. A. Zee. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-265 541, 
Price codes: A06 in paper copy, A01 in microfiche. 
Report, 1977. 127 p, 27 fig, 39 tab, 4 append. 


aga *Chemical wastes, *Incineration, *Ul- 

, *Aqueous solutions, *Effluent 
oral t analysis, Capital costs, Operating 
costs, Waste water treatment, Industrial wastes. 


The incineration of two liquid industrial waste 
streams, ethylene manufacturing waste and 
hexachlorocyclopentadiene (C-5,6) was investigat- 
ed. The ethylene wastes were combusted at three 
different temperatures while the C-5,6 wastes, 
which required auxiliary fuel for incineration, were 
burned at three different fuel/waste ratios to deter- 
mine the effects of normal operating and equip- 
ment variables. Destruction efficiencies of more 
than 99.999% were achieved for each waste con- 
stituent.. No increase in organics was detected in 
the scrubber water. Particulate loading and com- 
uate the stack emissions were analyzed with 
EPA Method 5 tests. No chlorinated 

organics were found in the burner head residue 
formed during incineration of the wastes. Liquid 
injection incineration of the wastes was considered 
ive, but rotary kiln incineration was consid- 

ered more suitable for C-5,6 waste because of tarry 
tesidual. A capital cost of $1.8 million and an 
annual operating cost of $1.0 million were estimat- 
ed for destruction of an annual load of 15 
million kg of ethylene waste. Incineration of 4.5 
million kg/yr of C-5,6 would cost an estimated 
$1.6 million capital investment and $2.2 million/yr 


operating costs. (Lisk-FRC) 
'9-07872 


PHYSICAL, CHEMICAL, AND BIOLOGICAL 
TREATMENT TECHNIQUES FOR INDUSTRI- 
AL WASTES. VOLUME 1, 

Little (Arthur D.), Inc., Cambridge, MA. 

J.B. Berkowitz. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-275 054, 
Price codes: A21 in paper copy, AOI in microfiche. 
Report, 1977. 474 p, 56 fig, 76 tab, 406 ref. 


Descriptors: *Treatment, ‘Industrial wastes, 
‘Evaluation, *Performance, *Biological treatment, 
Adsorption, Catalysts, Centrifugation, Chlorina- 
tion, ysis, Distillation, Electrodialysis, Elec- 
trolysis, Electrophoresis, Freeze drying, Waste 
water treatment. 


The suitability of 47 unit engineering processes in 
the treatment of hazardous industrial wastes was 
investigated. Some of the treatment processes are 
already in use while others require further research 
ad development before they will be commercially 
attractive. Descriptions of the unit processes and 
data on their basic principles, areas of application, 
economics, energy and environmental consider- 
ations, and the future outlook for use on industrial 
wastes are provided. The treatment processes in 
this volume include 2 adsorption processes, 7 bio- 
logical treatments, calcination, catalysis, centrifu- 
gation, chlorinolysis, dialysis, dissolution, distilla- 
tion, electrodialysis, electrolysis, and electrophore- 
sis. Process evaluations are continued in Volume II 
of the report. Dialysis, electrophoresis, freeze 
drying, and zone refining were not suitable for the 
treatment of hazardous industrial wastes. (Lisk- 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


HIGHLIGHTS OF THE CLEAN WATER ACT 
OF 1977, 

M. P. Kerner. 

Environmental Law, Vol. 8, No. 2, p 869-85, 1978. 


Descriptors: *Federal water pollution control act, 
*Federal government, *Water pollution, Dredging, 
Oil spills, Industries, Waste water treatment, 
Taxes, Sewage treatment, Industrial wastes. 


Amendments to the 1972 Federal Water Pollution 
Control Act Amendments (FWPCA), passed by 
Congress on December 15, 1977, were a by 
President Carter on December 28, 1977. The 
amendments change the name of the FWPCA to 
the ‘Clean Water Act’ and reconcile the conflicting 
provisions of the House and Senate bills. The 
amendments are basically revisional, allowing for 
some flexibility in meeting various requirements 
and time limits of the FWPCA. Those areas where 
deadlines have been extended are identified: (1) 
1977 “Best Practicable Control Technology Cur- 
rently Available’ deadline extensions for industrial 
dischargers; (2) 1977 secondary treatment deadline 
extensions for municipal waste treatment facilities; 
and (3) 1983 ‘Best Available Tomacegs Economi- 
cally Achievable’ deadline extension for industrial 
dischargers. Also identified and discussed are new 
provisions in the following areas: (1) Army Corps 
of Engineers jurisdiction over dredge and fill mate- 
rials; (2) Federal facility compliance; (3) oil spill 
liability; (4) best management practices for indus- 
try; (5) irrigation return flows:; (6) secondary treat- 
ment requirements for municipal waste treatment 
dischargers; (7) funding authorization for existing 
sewer system rehabilitation; (8) federal funding for 
individual waste treatment facilities; (9) ad va- 
lorum taxes; and (10) alternative waste treatment. 
(Vloedman-Florida) 
W79-07874 


LAND APPLICATION OF WASTEWATER AND 
STATE WATER LAW: STATE ANALYSES 
VOLUME Il, 

Wisconsin Univ.-Madison. School of Law. 

For primary bibliographic entry see Field 6E. 
W79-07876 


FLOOD PLAIN DEVELOPMENT PRESSURES 
AND FEDERAL PROGRAMS-PART 1-CASE 
STUDY ANALYSIS AND RECOMMENDA- 
TIONS FOR THE ‘201’ WASTEWATER TREAT- 
MENT WORKS PROGRAM, 

Research Group, Inc., Atlanta, GA. 

For primary bibliographic entry see Field 6E. 
W79-07877 


THE ECONOMIC IMPACT OF ALTERNATIVE 
CYANIDE STANDARDS IN ILLINOIS, 

IIT Research Inst., Chicago, IL. 

For primary bibliographic entry see Field 6E. 
W79-07885 


CONSERVATION DISTRICTS AND _ 208 
WATER MANAGEMENT-NON- 
POINT SOURCE IDENTIFICATION AND AS- 
SESSMENT, SELECTION OF BEST MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

Nationa! Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


GROUND AND SURFACE WATER IN NEW 
MEXICO: ARE THEY PROTECTED AGAINST 
URANIUM MINING AND MILLING, 

For primary bibliographic entry see Field 6E. 
W79-07896 


THE RISING COSTS OF MINE DRAINAGE 
ABATEMENT, 

Maryland Dept. of Natural Resources, Annapolis. 
Energy and Coastal Zone Administration. 

A. F. Abar. 


In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
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Symposium, January 1977, we, Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
109-111. Interstate Commission on the Potomac 
a Basin, Rockville, Md. Technical Publication 


Descriptors: *Coal mine wastes, *Mine drainage, 
*Acid mine water, *Water pollution sources, *Pol- 
lution abatement, *Costs, Capital costs, Estimates 
costs, Water pollution treatment, Abatement, 
Water quality control, Water purification, Georges 
Creek River basin project(Maryland). 


Acid mine drainage (AMD) continuously impacts 
about 4,275 miles of the Susquehanna, Allegheny, 
Delaware, Monongahela, and Potomac River 
basins. In considering abatement program costs, 
Statistics concerning mine drainage sources are 
more important than those concerning the extent 
of AMD. Abandoned mines produce 80% of all 
AMD in the Api hian Region, and more than 
80% of the AMD from all abandoned mines is 
produced by deep abandoned mines. The solutions 
and costs are complex, and demonstrate the need 
for a publicly funded AMD pollution abatement 
program. According to a 1969 study conducted by 
the Appalachian Regional Commission, the capital 
costs of controlling AMD are estimated at $6.6 
billion. Abatement program costs are incurred 
pom roject construction is actually intiated, be- 
ield reconnaissance is necessary to locate 
AMD sources from deep abandoned mines. The 
rges Creek River basin project in Allegheny 
arrett Counties in Maryland is discussed as 
= pe of the complexity of the abatement 
program. Techniques developed to eliminate or 
reduce AMD are generally preventive measures to 
inhibit AMD formation, or treatment measures 
which Le aecan and treat AMD after its formation 
and discharge from the mine. Current mining oper- 
ations are eliminating many abandoned mine prob- 
lems by mining and reclaiming adjacent areas; this 
includes daylighting deep mines and reclamation of 
surface-mined land. Recent legislation passed in 
Maryland imposes a 15 cent per ton surcharge on 
all coal mined in the State, which provides a cash 
flow to cover recurring costs. (Davison-IPA) 
W79-07977 


IMPACT OF WASTEWATER TREATMENT 
PLANT DISCHARG 

Maryland Univ., College Park. Inland Environ- 
mental Lab. 

For primary bibliographic entry see Field 5C. 
W79-07985 
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LONG-TERM EFFECTS OF LAND APPLICA- 
TION OF DOMESTIC WASTEWATER: HOL- 
LISTER, CALIFORNIA, RAPID INFILTRA- 
TION SITE, 
Metcalf and Eddy, Inc., Palo Alto, CA. 
C. E. Pound, R. W. Crites, and J. V. Olson. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-283 405, 
Price codes: A08 in paper copy, AOI in microfiche. 
rt No. EPA-600/2-78-084, April 1978. 166 p, 
ihe 64 tab, 96 ref, 3 append. 68-03-2361. 


Descriptors: *Waste water disposal, *Infiltration, 
*Percolation, Trace elements, Groundwater re- 
charge, Soil chemistry, Flooding, Effluents, Mu- 
nicipal wastes, Liquid wastes, Water table, Infiltra- 
tion galleries, Settling basins, Hollister(California). 


The effects of more than 30 years application of 
primary treated municipal waste water to a rapid 
infiltration. site were evaluated by analyzing 
groundwater and soil chemistry at the site. The 
current daily flow at the Hollister, California, infil- 
tration basins is 43.8 L/s (1.0 M gal/day). The 20 
infiltration basins are flooded for one to two days 
every 14 to 21 days, depending on the size of the 
basin and the season; annual waste water applica- 
tion equal 15.4 m, or 51 ft/basin. Water table 
response to the applications was monitored, infil- 
tration rates were determined, and subsurface hy- 
drology was logged. Samples from the one-year 
analysis program included: (1) primary effluent, (2) 
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on-site and control site soil profiles, (3) ground- 
water at the site and upgradient and downgradient 
of groundwater movement from the site. Results of 
the primary effluent and groundwater analyses in- 
dicated that percolation through 22 ft of unsaturat- 
ed gravelly, sandy loam effectively reduced COD, 
BOD, TOC, nitrogen, and fecal coliform bacteria. 
Although effective phosphorus removal required 
longer travel distances, the soil sorption capacity 
has not been exceeded. Soil retention of trace 
elements was low, and only lead exceeded EPA 
drinking water limits in the waste water and the 
shallow groundwater aquifer. Slight boron remov- 
al in the percolate was observed; iron and manga- 
nese are being leached from the soil with the 

rcolating waste water. (Davison-IPA) 

79-07512 


ORGANIC COMPOUNDS IN ORGANOPHOS.- 
PHORUS PESTICIDE MANUFACTURING 
WASTEWATERS, 

Midwest Research Inst., Kansas City, MO. 

M. Marcus, J. Spigarelli, and H. Miller. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-289 821, 
Price codes: AO7 in paper copy, AO] in microfiche. 
Report No. EPA-600/4-78-056, September 1978. 
141 p, 55 fig, 22 tab, 9 ref, 2 append. 68-03-2343. 


Descriptors: *Organophosphorus pesticides, *Or- 
ganic pesticides, *Industrial wastes, *Pesticide re- 
moval, *Waste water treatment, Waste treatment, 
Effluents, Water pollution sources, Water pollu- 
tion, Water quality, Water quality control, Liquid 
wastes, Organic compounds. 


The nature of organophosphorus pesticide manu- 
facturing plant effluents was studied to develop 
preliminary survey information on the waste water 
streams of this industry, and to develop analytical 
methods for monitoring compound levels present 
in these streams. In addition to identifying and 
quantifying organophosphorus compounds, non- 
phosphorus chemicals were included in the survey. 
Samples of diazinon, methyl parathion, azinophos- 
methyl! and disulfoton, fonofos, phosmet and ben- 
sulide, and EPN were taken at pre-, mid-, and post- 
treatment locations from five pesticide plants. 
These samples were analyzed utilizing extraction 
and partitioning, gas chromatography with specific 
element detection, thin-layer chromatography, in- 
frared spectroscopy, and gas chromatography/ 
mass spectrometry. Among the 116 compounds 
identified were: organophosphorus pesticides, re- 
lated organophosphorus esters, organophosphorus 
acids, thiocarbamate pesticides, and triazine herbi- 
cides. Final effluent levels of organophosphorus 
pesticides were generally below 0.005 mg/liter, 
indicating effective removal by the waste treat- 
ment systems studied. Oxygen analogs of the pesti- 
cides were not a significant degradation product of 
any of the treatment processes. Organophosphorus 
acids were only partially removed by the treatment 
systems, and methyl phosphorothioates actually in- 
creased in concentration during treatment, possibly 
indicative of biomethylation of phosphorothioic 
acids. (Davison-IPA) 

W79-07513 


ASSESSMENT OF LOW-GROUND-PRESSURE 
EQUIPMENT FOR USE IN CONTAINMENT 
AREA OPERATION AND MAINTENANCE, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

W. E. Willoughby. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A058 501, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Technical Report DS-78-9, July 1978. 106 p, 11 fig, 
3 ref, 2 append. 


Descriptors: *Equipment, *Operation and mainte- 
nance, *Dredged material disposal, *Containment 
areas, *Low-ground-pressure equipment, Soft soils. 


Guidelines for the selection of equipment to oper- 
ate in and around confined dredged material dis- 
posal areas were developed as part of the Dredged 
Material Research Program (DMRP). In the early 
phase of the DMRP, it was recognized that, in 
order to implement concepts for management of 


disposal areas to minimize adverse environmental 
impacts, equipment must be employed that can 
operate on very soft soils. In a three-phase study, 
guidelines were developed (a) compiling a catalog 
of low-ground-pressure equipment, (b) analytically 
predicting vehicle performance, and (c) verifying 
the predictions of the field condition. This report is 
a synthesis of the three studies. The equipment 
catalog is included as Appendix A. Guidance for 
performing required soils tests is contained in Ap- 

ndix B. (WES) 

79-07520 


THE AGRICULTURAL VALUE OF DREDGED 
MATERIAL, 


Science and Education Administration, St. Paul, 
MN. North Central Region. 

S. C. Gupta, W. E. Larson, R. G. Gast, S..M. 
Combs, and R. H. Dowdy. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A061 298, 
Price codes: A08 in paper copy, AOI in microfiche. 
Army Engineer Waterways oa Station, 
Vicksburg, Mississippi, Technical Report D-78-36, 
July 1978. 165 p, 44 fig, 26 tab, 74 ref, 3 append. 


Descriptors: *Agricultural engineering, Agricul- 
ture, *Dredged material, Sediment analysis. 


To study the suitability of dredged material for 
crop production, 10 dredged material samples and 
10 marginal soil samples were collected from loca- 
tions in the United States. The soils were marginal 
for crop production and were of such character 
that additions of dredged material might improve 
their physical and chemical properties. The soils 
and dredged material samples were dried, ground, 
and mixed for plant growth studies and laboratory 
analysis. These treatments were prepared: (a) soil 
alone; (b) 1/3 soil and 2/3 dredged material; (c) 2/ 
3 soil and 1/3 dredged material; and (d) dredged 
material alone. Three productive soils were chosen 
from the St. Paul, Minn., area as controls. Three 
cuttings of ryegrass and two mae of barley were 
harvested from each treatment. Greenhouse yields 
were greater for all fine-textured dredged material 
samples compared to coarse-grained marginal soils. 
Results show that the dredged material used in this 
study may increase agricultural production when 
mixed with marginal soils. Relationships between 
uptake and the availability of various soil elements 
were developed for setting the ratio of dredged 
material to marginal soil used in the field. Physical 
and chemical data, along with plant growth data, 
were used to develop guidelines for disposing 
dredged material on marginal soils. (WES) 
W79-07521 


EFFECTS OF SUSPENDED DREDGED MATE- 
RIAL ON AQUATIC ANIMALS, 

California Univ., Bodega’ Bay. Bodega Marine 
Lab. 

R. K. Peddicord, and V. A. McFarland. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A058 489, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Army Engineer Waterways Experiment Station, 
Vicksburg, Mississippi, Technical Report D-78-29, 
July 1978. 115 p, 3 append, 11 tab, 39 fig, 55 ref. 


Descriptors: *Aquatic animals, *Suspended load, 
Sediments, *Dredged material. 


Evaluates the impact of suspensions of relatively 
uncontaminated and contaminated harbor sedi- 
ments on juvenile and adult marine, estuarine and 
freshwater fish and invertebrates. Studies of sur- 
vival and tissue accumulation of contaminants 
were conducted for 21 days exposure to suspended 
sediments in a flow-through aquarium system. 
Even the most sensitive fish survived days of con- 
tinuous exposure to suspensions of relatively un- 
contaminated sediment on the order of grams per 
litre, and the invertebrates generally survived simi- 
lar exposures to tens of grams per litre of relatively 
uncontaminated sediment. Exposure to suspensions 
of contaminated sediment decreased survival sub- 
stantially, but mortality occurred only after expo- 
sure to higher concentrations for longer time peri- 
ods than are created in the water column by the 
typical dredging operation. Only fingerling striped 
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Morone saxatilis showed a sensitivity great 
enough to indicate potential cause for concern 


bass 

from continuous pipeline discharge of highly con- 
taminated dredged material. While water column 
impacts appeared to warrant little concern, data 
indicate potential for impact of contaminated fluid 
mud on benthic infauna and relatively immobile 
epifauna. Fluid muds with suspended sediment 
concentrations of tens of per litre can persist 
for sufficient periods to have — impact on 
immobile bottom dwellers. (WES) 

W79-07523 


FIELD INVESTIGATIONS OF THE NATURE, 
DEGREE, AND EXTENT OF TURBIDITY GEN. 
ERATED BY OPEN-WATER PIPELINE DIS. 
POSAL OPERATIONS, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

J. R. Schubel, H. H. Carter, R. E. Wilson, W. M. 
Wise, and M. G. Heaton. 

Available from the National Technical Information 
Service, Spcingtield, VA 22161 as AD-A0S58 507, 
Price codes: A14 in paper copy, AO1 in microfiche. 
Army Engineer Waterways Expeenens Station, 
Vicksburg, Mississippi, Technical Report D-78-30, 
July 1978. 297 p, 4 append, 130 fig, 37 tab, 66 ref. 


Descriptors: *Turbidity, Suspended _ solids, 
*Dredged material, *Dredged material disposal, 
Phan gg water disposal, Plumes, Environmental ef- 
ects. 


Characteristics of turbidity plumes near open- 
water pipeline disposal operations are evaluated. 
Distribution and concentration of dissolved heavy 
metals, nutrients, and dissolved oxygen also are 
evaluated. Based on field studies at Corpus Christi 
Bay, Texas, Atchafalaya Bay, Louisiana, and Apa- 
lachicola Bay, Florida, a simple model was devel- 
oped to predict 61 spatial and temporal distribu- 


tions of prpenten solids in turbidity plumes. No 
well-defined plumes of dissolved m were ob- 


served at sites, indicating dissolution of metals 
from suspended solids was limited. Increased con- 
centrations of suspended solids and particle-associ- 
ated metals in receiving waters was associated with 
discharge plume. Concentrations of dissolved am- 
monia and silica increased near discharge; howev- 
er, no increases in dissolved phosphate were noted, 
despite high dissolved phosphate concentrations in 
interstitial water of channel sediment being 
dredged. Elutriate test results using channel sedi- 
ment had limited use predicting changes in concen- 
trations of dissolved metals during open-water dis- 
posal operations. A simple model was devel to 
predict concentrations of particle-associated con- 
stituents. Although large quantities of reduced 
sediment with high oxygen demand enter the 
water column during open-water pipeline disposal 
operations, little is reactive on a time scale compa- 
rable to that associated with majority settling of 
dredged material slurry. (WES) 

W79-07524 


AQUATIC DISPOSAL FIELD INVESTIGA- 
TIONS ASHTABULA RIVER DISPOSAL SITE, 
OHIO, APPENDIX C, INVESTIGATION OF 
WATER-QUALITY AND SEDIMENT PARAM- 


ETERS, 

State Univ. of New York Coll. at Buffalo. Great 
es Lab. 

For prifnary bibliographic entry see Field 5C. 
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HABITAT DEVELOPMENT FIELD INVESTI- 
GATIONS, BUTTERMILK SOUND MARSH 
DEVELOPMENT SITE, ATLANTIC INTRA- 
COASTAL WATERWAY, GEORGIA; SUM- 
MARY REPORT, 

Army cy eg Waterways Experiment Station, 
Vickburg, MS. 

R. A. Cole. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A057 937, 
Price codes: A03 in paper copy, AOI in microfiche. 
> ae Report D-78-26, July 1978. 34 p, 2 tab, 9 
ref. 
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of flu. .nud are needed for a detailed understand- 
Poy its dv aamics. (WES) 
9-07578 


HABITAT DEVELOPMENT FIELD INVESTI- 
GATIONS, PORT ST. JOE SEAGRASS DEM- 
ONSTRATION SITE, PORT ST. JOE, FLOR- 
IDA; SUMMARY REPORT, 

Seattle Pacific Univ., WA. 

R. C. Phillips, M. K. Vincent, and R. T. Huffman. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A058 733, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Army Engineer Waterways riment Station, 
Vicksburg, Mississippi. Technical Repart D-78-33, 
July 1978 52 p,7 tab 5 fig, 1 app, 20 ref. 


Descriptors: *Habitats, Plant growth, *Dredged 
material, *Seagrasses, *Habitat development, *Port 
St. Joe(Fla.). 


Transplants of shoal (Halodule wrightii) at 
Port St. Joe, Florida, indicate that it may be feasi- 
ble to propagate seagrass on dredged material. 
Using the plug technique, two sizes of plugs were 
removed from a natural meadow and planted on 
coarse-grained dredged material at three different 
spacing intervals. Many of the transplants demon- 
strated a siginificant amount of growth before the 
project failed nearly 13 months after planting. Best 
growth was obtained with 375-cm2 plugs planted 
on 0.9-m centers. The reason for the project failure 
is not known, but it is hypothesized that the factors 
involved included stresses from an unusually cold 
winter, ——— erosion, sedimentation, variation 
in water quality, and heavy surf. While the study 
indicates that seagrass p ——— on dredged ma- 
terial has promise, further field study is needed. 


(WES) 
W79-07531 


MICROBIOLOGICAL STUDIES ON THE NI- 
TROGEN CYCLE IN AQUATIC ENVIRON- 
MENTS - V NITROGEN METABOLISM IN 
THE GOLDFISH CULTURING POND, 

Kyoto Univ., (Japan). Research Inst. for Food 
Science. 

For primary bibliographic entry see Field 5B. 
W79-07592 


NITROGEN AND PHOSPHORUS REMOVAL 
FROM SEWAGE EFFLUENT WITH HIGH SA- 
LINITY BY CHORELLA SALINA, 

Chinese Univ. of Hong Kong. Dept. of Biology. 
For primary bibliographic entry see Field 5D. 
W79-07643 


DEMONSTRATION OF A LEACHATE TREAT- 
MENT PLANT, 

Applied Technology Associates, Philade —- PA. 
For primary bibliographic entry see Field 5D. 
W79-07775 





COST OF LANDSPREADING AND HAULING 
SLUDGE FROM MUNICIPAL WASTEWATER 
TREATMENT PLANTS. CASE STUDIES, 
Environmental Protection Agency, Washington, 
DC. Office of Solid Waste. 

R. K. Anderson, B. R. Weddle, and T. Hillmer. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-274 875, 
Price codes: A08 in paper copy, AO1 in microfiche. 
Report EPA/530/SW-619, 1947. 149 p, 13 fig, 6 
tab, 1 append. 


Descriptors: *Ultimate disposal, *Municipal 
wastes, *Sludge disposal, *Costs, *Dewatering, 
Filtration, Waste water treatment, Personnel, Agri- 
cultural, Land use, Application methods. 


The cost of rigor of municipal wastewater 
treatment sludge on land by existing operations 
was —— by an on-site survey of 24 com- 
munities ¢ municipal plants surveyed were 
small to medium in size with throughputs of less 
than 100 mgd. A cost analysis indicated that lands- 
ero liquid sludge was far less expensive than 
andspreading sludge dewatered by vacuum filtra- 
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tion. Communities that disposed of liquid sludge 
had an average cost of $32.00 per dry ton, while 
those that dewatered their sludge averaged $87.00 
per dry ton. Personnel costs represented the largest 
single cost item for both liquid and dewatered 
sludge landspreading. —_ sludge was more ac- 
ceptable to farmers than dewatered sludge because 
the municipality spread the liquid sludge. Dewa- 
a sludge was more difficult to spread. (Small- 


FRC) 
W79-07777 


TREATMENT AND STABILIZATION OF POL- 
YCHLORINATED BIPHENYLS (PCBS) CON- 
TAMINATED WATER AND WASTE OIL-A 
CASE STUDY. WHITEHOUSE, FLORIDA, 
Environmental Protection Agency, Atlanta, GA. 
Region IV. 

For primary bibliographic entry see Field 5D. 
W79-07778 


LINER MATERIALS EXPOSED TO HAZARD- 
OUS AND TOXIC SLUDGES, 

Matrecon, Inc., Oakland, CA. 

For primary bibliographic entry see Field 8G. 
W79-07779 


ON-LAND DISPOSAL OF MUNICIPAL 
SEWAGE SLUDGE: A GUIDE TO PROJECT 
DEVELOPMENT (INTERIM REPORT), 
Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

M. H. Lutkin, J. L. Smith, and D. B. McWhorter. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-271 144, 
Price codes: AO7 in paper copy, AOI in microfiche. 
Report NSF/RA-770165, 1977. 151 p, 12 fig, 14 
tab, 93 ref, 2 append. 


Descriptors: *Sewage sludge, *Sludge disposal, 
*Land management, ‘Application methods, 
*Treatment facilities, Design criteria, Design data, 
Project planning, Municipal wastes. 


A technique for emp | a land application facility 
for municipal sewage sludge disposal was devel- 
oped. A literature review of pertinent background 
material included an overview of permits and ap- 
proval processes; pathogenic microorganisms; in- 
organic and organic contaminants; potential sur- 
face conditions at a field location; a discussion of 
potential subsurface conditions, including ground- 
water and soil water movement, soil properties, 
and procedures for obtaining data; and the impact 
of climate and sludge application on operation. 
Important factors in project development were 
identified and aps data from existing oper- 
ations were utilized to provide guidelines for site 
selection, overall design, and monitoring tech- 
niques. The application of the data by a designer or 
administrator for developing a land application 
facility was demonstrated with a hypothetical proj- 
ect. (Lisk-FRC 

W79-07780 


ASSESSMENT IN INDUSTRIAL HAZARDOUS 
WASTE MANAGEMENT PETROLEUM RE-RE- 
FINING INDUSTRY, 

J. W. Swain. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-272 267, 
Price codes: A08 in paper copy, AO1 in microfiche. 
Report, 1977. 160 p, 3 fig, 44 tab, 30 ref, 6 append. 


Descriptors: *Oil industry, *Landfills, *Leachate, 
*Neutralization, *Cooling water, Sludge, Lead, 
Zinc, Phenols, Waste disposal, Waste water treat- 
ment, Industrial wastes. 


Waste management practices in 27 petroleum rere- 
fining plants which generate lubricants and fuels 
from waste oils are reviewed. The rerefining proc- 
ess utilizes pretreatment with heat and chemicals, 
distillation with bleaching clay, and post treatment 
with filtration and acid neutralization. Wastes gen- 
erated by these processes include acid or caustic 
sludges and spent clay wastes. Sources of waste 
water include water in raw waste which settles 
during storage, groundwater runoff containing oil 
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from spills and leakage, process cooling water, and 
steam stripping water. The latter waste water is 
considered the most hazardous, containing lead, 
zinc, phenols, and hexane solubles. Treatment and 
disposal techniques practiced by the industry in- 
clude the use of on-site or off-site landfills without 
treatment of wastes, landfilling with prior acid 
neutralization or fixative material treatment, or the 
use of chemically secure landfills with or without 
waste treatment. Projections for production of rer- 
efined oi] and production of wastes were made for 
1977 and 1983. (Lisk-FRC) 

W79-07781 


FINAL REPORT ON FATE OF METALS AP- 
PLIED IN SEWAGE AT LAND WASTEWATER 
DISPOSAL SITES, 

Texas A and M Research Foundation, College 
Station. 

For primary bibliographic entry see Field 5B. 
W79-07789 


UTILIZATION OF SOIL INVERTEBRATES IN 
STABILIZATION, DECONTAMINATION, AND 
DETOXIFICATION OF RESIDUAL SLUDGES 
FROM TREATMENT OF WASTEWATER (IN- 
TERIM REPORT), 

State Univ. of New York Coll. of Environmental 
Science and Forestry, Syracuse. School of Biol- 
ogy, Chemistry and Ecology. 

R. Hartenstein, and M. J. Mitchell. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-271 141, 
Price codes: A07 in paper copy, AOI in microfiche. 
Report NSF/RA-770138, 1977. 133 p, 5 fig, 15 tab, 
45 ref, 11 append. 


Descriptors: *Sludge treatment, *Biological treat- 
ment, *Organic matter, *Worms, *Degradation, 
Odor, Toxicity, Salmonella, Nematodes, Stabiliza- 
tion. 


The problem of reducing organic matter content in 
sludge without destroying the biological value of 
sludge to the soil ecosystem was reviewed. Earth- 
worms may be used to convert a relatively infertile 
sludge into a fertile, organic topsoil. In combina- 
tion with nematodes, bacteria, and other microor- 
ganisms, earthworms can deodorize soil, destroy 
salmonella, and reduce the unstable organic con- 
tent of sludges. Research projects are reviewed on 
the following topics: sludge toxicity to earth- 
worms, degradation and stabilization of sludge, 
modification of certain chemical properties of 
sludge, effect of soil macroinvertebrates on bacte- 
rial and nematode populations, and effect of earth- 
worms on salmonella typhimurium. Reports of var- 
ious studies constitute the bulk of this document. 
(Small-FRC) 

W79-07802 


SLUDGE INCINERATION SYSTEMS FOR PU- 
RIFICATION AND RESOURCE RECOVERY, 
Envirotech Corp., Menlo Park, CA. 

F. P. Sebastian. 

In: Handling, Treatment and Disposal of 
Wastewater Sludge, p 8-26, 1975. 10 fig, 8 ref. 


Descriptors: *Sewage sludge, *Incineration, *Rec- 
lamation, *Polychlorinated biphenyls, *Drying, 
Oxidation, Heat treatment, Sludge disposal, Ulti- 
mate disposal, Waste water treatment, Sewage 
treatment, Sludge treatment, Municipal wastes. 


The use of multiple hearth furnaces for the inciner- 
ation or drying of various municipal sludges is 
discussed. Multiple hearth furnaces may also be 
used for burning or drying raw sludge, digested 
sludge, and sewage greases; recalcining lime sludge 
and waste pond sludge; reclaiming various indus- 
trial wastes; regenerating spent activated carbon 
and diatomaceous earth. The multiple hearth fur- 
nace is a refractory containing a series of hearths; 
in the upper hearths, the feed is dried to about 48% 
moisture, in the incineration/deodorization zone, 
the temperature is maintained at 760-982C, and in 
the cooling zone, hot ash contributes its heat to 
incoming combustion air. Tests for polychlorinated 
bipheny! (PCB) destruction in incinerated sludge 
indicated that at 371C, 95% PCB destruction was 


achieved at 0.1 sec exhaust gas detention time and 
at 593C, 99.9% destruction was achieved at the 
same detention time. The importance of PCB de- 
struction is reviewed and im, of inciner- 
ation on air quality are discussed. incineration 
of certain sludges — the reclamation of 
lime and/or energy the recovery of ash as a 
fertilizer. Costs associated with thermal oxida’ 
of ito are discussed. (See also W79-07825) 
Lisk-FRC 


W79-07827 


MANAGEMENT OF OIL SLUDGE FROM A 
wr WASTE WATER TREATMENT 
Bashkirian Scientific Research Inst. of Petroleum 
Refining (USSR). 

E. G. Ioakimis, and A. D. Davletov. 

In: Handlin; g Treatment and Disposal of 
Wastewater Sludge, p 27-35, 1975. 6 fig. 


Descriptors: *Incineration, *Oil wastes, *Sludge 
treatment, *Oil industry, *Sludge disposal, Pilot 
plants, Industrial wastes. 


Systems currently employed in the USSR for the 
incineration of oil sludge from refineries are de- 
scribed. Pilot plant studies of rotary drum kiln 
incinerators indicated that combustion is incom- 
plete with about 28% of the non-combusted mate- 
rials exhausted with the off-gases. Furnaces with 
bubble burners are considered simple and operate 
by separating water from the sludge prior to incin- 
eration in the kiln. These furnaces are capable of 
incinerating aged emulsions and oil sludges con- 
taining up to 5% solids and 35-40% petroleum 
products but lack ash-catching facilities. In fluid- 
bed incinerators, the sludge is pretreated and incin- 
erated in a sand fluid of a vertical kiln where 
mechanic burners atomize fuel, oil sludge and cool- 
ing water. However, air temperatures of 600C for 
fluidization are required to provide normal oper- 
ation of the incinerator with oil sludges and prob- 
lems have been encountered attempting to improve 
the efficiency of the system. In an incinerator 
which was modified from a fluid bed to torch 
burning under the use of a rotary burner, the 
sludge intake and pretreatment, the sludge feed to 
the incinerator, and its atomizing, cooling off-gases 
were modernized. The modifications to the system 
permitted an average capacity of 2.7 tons/hr with 
a maximum capacity of 4 tons/hr when incinerat- 
ing sludge containing 25-27% petroleum products 
and 5-10% solids. The flow diagram for the system 
is illustrated. (See also W79-07825) (Lisk-FRC) 
W79-07828 


MODERN STATE AND PRINCIPAL TRENDS 
IN TECHNOLOGY DEVELOPMENT FOR 
WASTEWATER SLUDGE TREATMENT, 
Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenernoi Gidrogeologii, Gosstroi 
(USSR). 

G. S. Altovsky. 

In: Handling, Treatment and Disposal of 
Wastewater Sludge, p 36-38, 1975. 


Descriptors: *Sewage sludge, *Sludge treatment, 
*Dewatering, *Separation techniques, *Inciner- 
ation, Anaerobic digestion, Sludge digestion, Floc- 
culation, Heat treatment, Sludge disposal, Munici- 
pal wastes. 


Municipal sludge treatment and disposal method- 
ology is discussed and areas for improvement and 
research are identified. Common sludge treatment 
practices include gravity thickening, flotation, cen- 
trifugal tion, vibrothickening, stabilization 
by anaerobic or aerobic digestion, addition of rea- 
gents such as ferric chloride ‘and lime, heat treat- 
ment, flocculation with high molecular polyelec- 
trolytes, vacuum filtration, pressure filtration, cen- 
trifugal dewatering, vibrofiltration, and inciner- 
ation. Improvements in sludge heat treatment sys- 
tems required include: heat treatment for sludge 
conditioning prior to dewatering, heat drying of 
dewatered sludges for utilization in agriculture, 
and incineration of unutilized sludge to reduce the 
mass. Developments and improvements are also 
required for vibrothickening and dewatering 





equipment and plants, flocculation agents, and cen- 
trifugal tors. Agricultural and sanitary-hy. 
gienic ev: seer Ag hcp Bs Big a oD se 
necessary. (See also W79-07825) (Lisk-FRC) 
W79-07829 


MANAGEMENT AND DISPOSAL OF RESIDU- 
ALS FROM TREATMENT OF INDUSTRIAL 
WASTEWATERS, 

Environmental Protection Agency, Washington, 
DC. Industrial Pollution Control Div. 

W. J. Lacy, and A. Cywin. 
In: Handling, Treatment and Disposal of 
Wastewater Sludge, p 39-52, 1975. 


Descriptors: *Industrial wastes, *Waste treatment, 
*Waste disposal, *Waste water treatment, *Waste 
water disposal, Sludge treatment, Sludge disposal, 
Hazards. 


A summation of eleven reports presented at the 
National Conference on Management and Disposal 
of Residues from the Treatment of Industrial 
Wastewaters is presented. The topics discussed by 
each speaker at the conference are summarized and 
the cover pages of the reports are reproduced. The 
speakers were affiliated with the U.S. Environmen- 
tal Protection Agency and various industries and 
utilities. The various problems with and methods 
of treating and disposing of these wastes as dis- 
cussed by the participants are summarized. (See 
also W79-07825) (Lisk-FRC) 

W79-07830 


INDUSTRIAL SLUDGE DISPOSL PRACTICES, 
Environmental Protection Agency, Washington, 
DC. Industrial Pollution Control Div. 

W. J. Lacy, and A. Cywin. 
In: Handling, Treatment and Disposal of 
Wastewater Sludge, p 53-62, 1975. 


Descriptors: *Industrial wastes, *Chemical wastes, 
*Chemical industry, *Oil industry, *Food industry, 
Textiles, Dairy industry, Pulp and paper industry, 
Sludge treatment, Water reuse, Recycling, Tan- 
nery wastes, Waste water treatment, Waste water 
disposal. 


The characteristics of various industrial wastes and 
costs and methods of treating and disposing of 
industrial sludges are summarized. The industrial 
sludges discussed are generated from the apple, 
citrus, and potato processing industries; building, 
construction, and paper industries; sugar beet proc- 
essing; dairy product processing; flat glass produc- 
tion; in processing; unbleached kraft and semi- 
chemical pulp industries; leather tanning and fin- 
ishing processes; inorganic products industry; red 
meat processing; smelting and slag processing; steel 
production; synthetic resins industry; petroleum 
refining; —_ horus derived chemicals produc- 
tion; textile oie tire and synthetics industry; and 
synthetic resins industries. Many of the treatment 
processes recover residual and reusable materials 
such as product fines, usable water, and thermal 
energy. (See also W79-07825) (Lisk-FRC) 
W79-07831 


THICKENING AND DEWATERING OF WASTE 
WATER SLUDGES BY VIBRO FILTRATION 
METHOD, 

Vsesoyuznyi Nauchno-Issledovatelskii Inst. Vo- 
dosnabzheniya, Kanalizatsii, Gidrotekhnicheskikh 
Sooruzhenii i Inzhenetnoi’ Gidrogeologii, Gosstroi 
(USSR). 

E. V. Dvinskih. : 
In: Handling, Treatment and Dis; of 
Wastewater Sludge, p’ 63-67, 1975. 4 fig, 1 tab. 


Descriptors: *Filtration, *Sludge treatment, *Sepa- 
ration techniques, *Mathematical models, 
*Screens, Vibrations, Dewatering, Filters, Activat- 
ed sludge, Industrial wastes, Municipal wastes. 


Mathematical models for the vibrofiltration of mu- 
nicipal and industrial sludges were developed to 
describe the thickening and dewatering processes. 
The study utilized a model of a continuous gravity 
vibrofilter with directed vibrations of the filteri 
media in the frequency range of 20-100 Hz 
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MUNICIPAL SLUDGE MANAGEMENT RE- 
SEARCH PROGRAM IN THE U.S.A., 

Netoal Environmental Research Center, Cincin- 

nati, OH. Advanced Waste Treatment Research 


1 
J, E. Smith, and W. A. 


reatment and of 
Wastewater Sludge, p 68-77, 1975. 17 , 
*Sludge treatment, *Sludge disposal, 
*Heat treatment, ie digestion, ne 
Landfills, lication methods, Fi 
i re moie ol Chemie 
wastes, Activated sludge, Waste water treatment, 
Municipal wastes. 


Current and developing methods for the treatment 
and disposal of oancedl sludges are reviewed. 
Methods of treating and disposing of sludges in 
potas practice include ocean dumping, pasteur- 
ee Seren. heat  neagpacon wet —m 
composting t drying, pyro coin- 
cineration with solid wastes; some = these process- 
tcfniques include usable by-products. Land application 
iquid spreading, landfilling, 
temching The addition of alum, lime, ferric 
| orm or one G during waste water 
treatment treatment efficiencies. 
indge and waste activated sludge 
may be comet wae with stabilization, autothermal 
aerobic digestion, ash conditioning, 

oat sora top-feed rotary vacuum 
tration, moving belt filter presses, pressure filtra- 
tion, MALERO) wet oxidation. (See also W79- 
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INORGANIC SUSPENDED SLUDGE DEWA- 


Leningrad Civil Inst. (USSR). 

ade F. oe ae perky N. 

In: Ti id i f 
Handling reatment an ry a re) 

Wastewater Sludge, p 78-80, 1975. 4 fig, 1 tab. 


Descriptors: “Dewatering, *Sludge, *Flocculation, 
‘Coagulation, *Electric currents, Vacuum drying, 
Electrodes, Separation techniques, Suspension, In- 
dustrial wastes, Sludge treatment. 


Parameters investigated during dewatering experi- 
ments with a flocculant sludge of metal hydroxides 

galvanic work and a concentrated silicate- 
oxide sludge from , ceramic, and abra- 
tive industries included: chemical composition of 


stability, zeta- 

ects of the coagulants and floccu- 
fractory suspension was dosed with 40 
ind 75 mg/liter aluminum sulfate or with 0.1-25 


lo be a suitable separation technique followed by 
compression in the hydroxide systems; a combina- 
tion of coagulants and flocculants were considered 
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more suitable for refractory suspensions. Electric 
field treatment with voltages in the range of 5-150 
v/cm indicated that sludge compression was com- 
plete within 5 min of electrical treatment. 
treatment of refractory sludges when 40-75 

liter of aluminum sulfate was 

reduction in voltage from 125 to 50 v/cm. The 
effect of electric treatment of sludges on the hy- 
drodynamic specific resistance efficiency of 
vacuum filtration of the slud, pee was also mo din 
gn be also W79-07825) (Lisk-FRC) 


DEWATERING. OF SEWAGE SLUDGE BY 
MEANS OF CENTRIFUGES, 

R. Ya. Agranonick. 

In: Handling, Treatment and Disposal 
Wastewater ludge, p 81-84, 1975. 2 tab, 3 | 


Descriptors: *Centrifugation, 
*Activated sludge, * 
*Dewatering, Chemical de tion, Heat treat- 
ment, Sludge digestion, Waste water treatment, 
Sludge treatment, Municipal wastes. 


*Sewage sludge, 
techniques, 


Centrifuge dewatering was studied with raw or 
digested primary sludge, a mixture of di 
primary and activated sludge, and raw activated 
sludge containing 28-35% or 38-42% ash. The 
solid-bowl scroll centrifuge had the advantages of 
compactness, elimination of the need for chemical 
additions, and production of transportable sludge 
with low moisture content. The dewatered sludge 
cakes had final moisture contents ranging from a 
80%. The centrifuge was also considered useful in 
low capacity plants with flows to 5,000 cu m. The 
large quantities of centrate produced by the centri- 
fuge system may be utilized as return sludge, dis- 
charged to preliminary settling tanks, treated with 
comeae aerobic and anaerobic digestion when 
ting from activated sludge mixture centrifu- 
gation, or dried in beds when originating from 
digested sludge. Chemical pretreatment and heat 
conditioning did improve the efficiency of the 
centrifuge but were not necessary. (See also W79- 
07825) (Lisk-FRC) 
W79-07835 


THERMAL DRYING OF DEWATERED 
SEWAGE SLUDGE, 

L. L. Goldfarb. 

In: Handling, Treatment and Disposal of 
Wastewater Sludge, p 85-87, 1975. 


Descriptors: *Sludge treatment, *Dewatering, 
*Drying, *Heat treatment, *Jets, Nozzles, Mois- 
ture content, Gases, Waste water treatment, 
Sludge disposal, Municipal wastes. 


Methods of thermally drying mechanical 

tered oryees sludge were evaluated. 

drying of sludges reduces the volume and pro- 
duces a disinfected, dry, loose, py ek mmpeny or pow- 
dery material suitable as a fi or fuel. Con- 
tinuous convective dryers utilized in thermal 
drying of dewatered sludge include rotating, belt, 
loop, and pipedryers. However, these systems have 
high fuel consumption and certain operating or 
efficiency problems. A system of counterjet drying 
of mechanically dewatered i was found to be 
efficient and economical. In this system, sludge is 
fed into the dryer and 600-800C fuel gas is injected 
at 100-400 m/sec from a combuster through noz- 
zles. The sludge is fed to the nozzle shears, com- 
minuted with the hot gas, and passed to two on- 
coming jets where the streams collide, supplemen- 
tary sludge disperses, and intensive drying occurs. 
Insufficiently dried sludge is returned to the dryer 
and gases are purified prior to discharge. The dried 
sludge has a moisture content of 5%. The 
dryers are compact, fully automated, simple to 
operate, and have significantly reduced capital and 
operating costs. (See also W79-07825) (Lisk-FRC) 
W79-07836 


AEROBIC STABILIZATION OF ACTIVATED 
SLUDGE, 
Vsesoyuznyi N 











Sooruzhenii i Inzhenernoi Gidvo-Geolosi. = 


stroi (USSR). 

A. V. Abramov. 

In: i Treatment and Disposal of 
Wastewater Sludge, p 88-92, 1975. 4 fig. 


Descriptors: *Mathematical models, *Stabilization, 
*Sludge treatment, *Aerobic treatment, *Equa- 
tions, Anal: ues, Activated slud, ad 

studies, Waste water treatment, 
nicipal wastes. 


Mathematical models were developed to describe 
primary regularities of excess activated sludge aer- 
obic stabilization. Equations are provided for cal- 
culating the degradation limit; the degradation 
value; the de tion rate; the oxygen uptake 
rate; the specific oxygen uptake; the required de- 
tention time for complete-mixing reactors, for 
plug-flow reactors, and for multi-cell reactors; gas 
release values for stabilized and inflowing sludges, 
and sludge age. Guidelines and recommendations 
for camer Cmee equations are provided and the 
aerobic s tion process and the interrelation- 
ships of certain factors in the equations are illus- 
trated. (See also W79-07825) (Lisk-FRC) 
W79-07837 


UTILIZATION OF MUNICIPAL SLUDGE IN 

AGRICUL 

B. T. Lynam, C. Lue-Hing, R. R. Rimkus, and F. 

C. Neil. 

In: Handling, Treatment and Dis; of 

so S udge, p 110-143, 1975. 10 fig, 17 tab, 
re! 


Descriptors: *Ultimate disposal, Pals age 

*Sewage sludge, *Application methods, *Lan 

— Irrigation systems, Costs, Public health, Mont 
TOp response. 


The utilization of municipal sludge in agriculture is 
reviewed as a means for the disposal of waste 
water solids in a technically feasible and socially 
acceptable manner. The properties of sewage 
sludge are discussed including plant nutrient levels. 
Sludge land application rates and their relationship 
to crop production and reclamation of spoils are 
discussed. Site selection, design, and management 
are considered with discussion of topography and 
soil factors, site preparation, site management, and 
public relations. Irrigation systems are discussed 
including soil incorporation and injection systems 
and Slurry, cake, and solids handling systems. Soil 
and crop responses to slud xdge application are ex- 
plored, and environmental monitoring of the 
sludge application process is described including 
—_ health aspects. Costs of sludge application 

Webra: resented for Fulton County, Illinois. (See also 

mr (Small-FRC) 


PROCEEDINGS OF THE SEMINAR ON CUR- 
RENT APPROACHES IN WASTEWATER 
TREA 


MENT. 
For primary bibliographic entry see Field 5D. 
W79-07842 


OPERATIONAL EXPERIENCE WITH THE 
ZIMPRO LOW-PRESSURE WET AIR OXIDA- 
TION PROCESS, 

Gore and Storrie Ltd., Toronto (Ontario). 

P. F. da Silva. 

In: wergag. 6 of the Seminar on Current Ap- 
proaches in Wastewater Treatment, April 5, 1978, 
Ontario Ministry of Health Laboratories, Toronto, 
Canada, p 37-45, 1978. 1 fig, 2 tab. 


Descriptors: *Sewage sludge, *Dewatering, *Heat 
treatment, *Vacuum drying, *Oxidation, Filtration, 
Odor, Incineration, Steam, Sludge treatment, 
Sludge disposal, Municipal wastes. 


Two 200 imperial gpm streams will be added to 
the Zimpro wet air oxidation units at the aa a 
Water Pollution Control Plant in Canada. 

existing units have been operating for three vero 
Digested, gravity thickened waste activated and 
raw sludges are blended with propeller-type mixers 
in the blending tanks, macerated, and pressurized 
under aeration. The sludge mixture is then preheat- 








Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Ultimate Disposal Of Wastes 


ed prior to thermal conditioning in the reactor at 
375 F. The sludge is thickened to about 10% solids 
and the supernatant and filtrate are to the 
inlet of the primary tanks. The sludge is then 
vacuum filtered to a cake with between 38-55% 
solids. Odor problems at the plant were partially 
eliminated by scrubbing discharge with a 
solution of potassium permanganate. Fluidized-bed 
incinerators are under construction to coincinerate 
odors and filter cake; this system is expected to 
generate sufficient steam for the thermal condition- 
ing, omy (See also W79-07842) (Lisk-FRC) 
07845 


FRANCISCO BAY DELTA 
WASTEWATER AND RESIDUAL SOLIDS 
MANAGEMENT STUDY. VOLUME VI. TECH- 
NICAL APPENDIX. THE PUBLIC HEALTH 
IMPLICATIONS OF LAND APPLICATION OF 
WASTEWATER AND RESIDUAL SOLIDS, 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A043 891, 
Price codes: A04 in paper copy, AOI in microfiche. 
Report, 1973, 51 p, 5 fig, 6 tab, 2 append. 


Descriptors: *Public health, *Wastewater disposal, 
*Forecasting, *Probability, *Land use, Application 
methods, Enteric bacteria, Diseases, noses, 
Toxicity, Wastewater treatment, Infection. 


The public health aspects of wastewater disposal at 
eight sites is evaluated using the probability matrix 
technique. The eight sites considered for the dis- 
posal of wastewater generated by the 12 Bay Area 
counties were ranked in three groups. The group- 
ings were based on the potential incidence of Coc- 
cidioidomycosis at two sites, and the potential for 
Zoonotic diseases of encephalitis and piague in all 
areas. The hazard of toxic and infectious agents 
can be controlled by wastewater treatment, but the 
control of Zoonotic disease is less certain. Pilot 
studies are recommended for representative areas. 
(Small-FRC) 

W79-07869 


DESTROYING CHEMICAL WASTES IN COM- 
MERCIAL SCALE INCINERATORS. FACILITY 
REPORT NUMBER 3 - SYSTEMS TECHNOL- 
OGY, 

TRW Defense and Space Systems Group, Redon- 
do Beach, CA. 

For primary bibliographic entry see Field 5D. 
W79-07871 


DESTROYING CHEMICAL WASTES IN COM- 
MERCIAL SCALE INCINERATORS, FACILITY 
REPORT NUMBER 1 - THE MARQUARDT 
COMPANY, 

TRW Defense and Space Systems Group, Redon- 
do Beach, CA. 

For primary bibliographic entry see Field 5D. 
W79-07872 


LAND APPLICATION OF WASTEWATER AND 
STATE WATER LAW: STATE ANALYSES 
VOLUME II, 

Wisconsin Univ.-Madison. School of Law. 

For primary bibliographic entry see Field 6E. 
W79-07876 


IMPACT OF WASTEWATER TREATMENT 
PLANT DISCHARGES, 

Maryland Univ., College Park. Inland Environ- 
mental Lab. 

For primary bibliographic entry see Field 5C. 
W79-07985 


5F. Water Treatment and 
Quality Alteration 


STRENGTH PROPERTIES OF LIQUID- 


BORNE FLOCCULATED MATTER, 

Delaware Univ., Newark. Dept. of Civil Engineer- 
ing. 

J. é Quigley. 


Available from the National Technical Information 


Service, Spri id, VA 22161 as PB-297 423, 
Price codes: A06 in copy, A01 in microfiche. 
MS. Thesis, June 1977. 100 p, 3 fig, 34 ref. OWRT 
A-036-DEL (1). 


Descriptors: *Fiocculation, *Aggregates, *Water 
treatment, Ferric hydroxide. 
Breakup of liquid-borne during floccu- 
lation B Sacel by agitation is important in deter- 
0 dans sat memory properties of Weald: 
tempts to measure - 
pean flocs which i i to dis- 
ruption by fluid forces. Di of individual 
flocs (ferric hydroxide, carbon 


activated 

and calcium carbonate) was filmed in a plane hy- 

ee Se ee eee 
our roller ised by G. I. Taylor. 
Resistance of ferric hydroxide sediment to disrup- 
tion was affected by centri ion time. Activated 
carbon exhibited very slight cohesion, and calcium 
carbonate was noncohesive. Ferric hydroxide flocs 
showed no visible resistance to di i - 
less of initial size. When centri for twenty 
eS ee ces eer ee ee 

cm into two roughly fragments; 
larger flocs broke into ako caaiier fragments. 
Disruption of only the ferric hydroxide flocs cen- 
trifuged ten minutes was effected by changes in 
roller rotation speed. Strain rates and axial stress 
are ppc MB cpg and changes in roller 
ae both to the same degree. 

Day 


REMOVING HYDROGEN SULFIDE WITH 
HYDROGEN PEROXIDE, 

= Water Well Association, Wothington, 
T. E. Gass. 

Water Well Journal, Vol. 33, No. 6, p 32-33, July, 
1979. 1 fig, 1 tab. 


Descriptors: *Hydrogen sulfide, *Water treatment, 
*Hydrogen peroxide, Water analysis, 

tests, Color reactions, Aeration, Chlorination, Ac- 
tivated carbon, Filtration, Oxidation, Ozone, Aes- 
thetics, Taste, Odor. 


Drinking water with concentrations of hydrogen 
sulfide (HDS) as low as .05 to .1 mg/1 has a ‘rotten 
egg’ odor and taste and can cause corrosion and 
tarnishing of iron, copper and silver. Prolonged 
exposure to H2S leads to paralysis of the ee 
nerves in humans and weight loss, reduced mi 
production and reproductive complications in live- 
stock. H2S concentrations in water can be meas- 
ured using the acidizing test or the methylene blue 
test. The advantages and disadvantage of severai 
methods for removal of H2S from water are tabu- 
lated. The use of Tn peroxide (H202) to 
remove H2S is descri in detail. H202 breaks 
down H2S into elemental sulfur and water. If 
concentrations are high enough, elemental sulfur 
produced through oxidation may have to be re- 
moved with a carbon filter before water is accept- 
able for drinking or cooking purposes. The design 
of a hydrogen peroxide feed system is illustrated 
and explained. Hydrogen peroxide treatment of 
H2S avoids the high cost, corrosion, residual tastes 
and slow reaction times of other chemical treat- 
ment methods. (Purdin-NWWA) 

W79-07762 


REDUCTIONS IN WATER CONSUMPTION 
AND FLOW OF SEWAGE - REPORT TO CON- 
GRESS. 

Environmental Protection Agency, Washington, 


DC. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-257 681, 
Price codes: AO3 in paper copy, A01 in microfiche. 
1974. 39 p, 4 fig, 67 ref, 2 append. 


Descriptors: *Discharge measurements, *Flow 
control, *Consumptive use, *Waste water dis > 
*Treatment, Investigations, Infiltration, Water 
conservation, Sewage, Municipal wastes. 


The results of the Environmental Protection Agen- 
cy’s investigation of methods of reducing waste 
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presented. The report includes an investigation of 
devices, systems, incentives, policies, and other 
techniques of reducing the total flow of sewage. 
This flow reduction analysis incorporated a study 
of unnecessary water consumption as related to the 
reduction of i rte: 
water treatment. The major flow reductions study 
areas included tration/inflow, waste 


water, industrial waste water, and EPA 
involved with waste water flow red 
data identified tials for reductions in water 


i 


inflow, user charges, waste water disc’ 
ards, cost-effectiveness, facility planning, and efflu- 


laa 


POLICY ON MUNICIPAL SLUDGES, 
Environmental Protection Agency, Washington, 
DC. Municipal Construction Div. 

B. L. Seabrook, and W. A. Whittington. 

In: i Treatment and Disposal of 
Wastewater Sludge, p 1-7, 1975. 4 tab. 
Descriptors: *Sludge disposal, *Application meth- 
ods, “band use, *Incineration, *Landfills, 
sludge, Sludge treatment, Return flow, Sludge di 
gestion, Waste water treatment, Municipal wastes. 


The implementation of secondary treatment of mu- 
nicipal waste waters will increase the volume of 
edie dposal alt “Of a coproximaey 
e iternatives. e i 
22,000 waste water treatment plants, 5,000 utilize 
treatment ponds where sludge is seldom extracted. 
In 1975, sludge was generated at an estimated rate 
of 17,000 dry tons/day; estimated levels in 1985, 
after implementation of secondary treatment, are 
23,000 tons/day. Of the 1975 total, 25% is 
landfills, 15% is ocean dumped, 35% is incinerated, 
and 25% is applied to land. Land applications 
techniques include spreading of liquid digested 
sludge by tank truck, plow injection, or ridge and 
furrow spreading. Dried, dewatered sludge or 
composted, lige prong nha es applied to land 
or incorporated into i P discing, 
or other methods. Spray he B- of digested 
sludge is another alternative. Considerations in ap- 
plying sludge to land include concentrations of 
total and inorganic nitrogen, phosphate, and 
sium and requirements of the aera 
lines have been established for landfilling of sludge. 
Incineration of sludge is considered a volume re- 
duction process measures must be taken to 
limit polychlorinated biphenyl and other emissions 
from the incinerator. Ocean disposal of sludge is 
suitable only for those plants presently practicing 
this method; sludge must meet EPA criteria. (See 
also W79-07825) (Lisk-FRC) 
W79-07826 


. 


ae OF THE CLEAN WATER ACT 
1 

For primary bibliographic entry see Field 5D. 
W79-07874 


A REVISION OF EXISTING REGULATIONS 
OF THE NATIONAL POLLUTANT DIS 
CHARGE ELIMINATION SYSTEM, 

Environmental Protection Agency, Washington, 


DC. 
For primary bibliographic entry see Field 6E. 
W79-07883 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 
For primary bibliographic entry see Field 2E. 
W79-07889 


WATER QUALITY CONTROL AND BLOO 
MINGTON 

Corps of Engineers, Baltimore, MD. Baltimore 
District. 


f 


Report, 1974. ’ 


Descriptors: * 


sources, 
‘Discharge(W 
ments, Federal 


Information is 
ment of state e 
or inadequatel. 
isting and pro 
state water po 
sate and inters 
information or 
eengency pl 
ment facilities 
on emergency 
tequire reporti 
specific for mu 
municipal treat 
cy response pl 
develop re Ae 
to deal with po 
streams should 
gency equipm 
recommended. 
W79-07797 
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For primary bibliographic entry see Field 8A. 
W79-07979 


5G. Water Quality Control 


RESERVOIRS AND WATERWAYS; IDENTIFI- 
CATION AND ASSESSMENT OF ENVIRON- 
MENTAL QUALITY PROBLEMS AND RE- 
SEARCH PROGRAM DEVELOPMENT, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

J. W. Keeley, J. L. Mahloch, J. W. Barko, D. 
Gunnison, and J. D. Westhoff. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A060 729, 
Price codes: A08 in — Sopy, AO! in microfiche. 
se E-78-1, July 1978. 152 p, 25 fig, 


Descriptors: *Environmental effects, *Reservoirs, 
*Channels, *Water quality, *Research. 


Presents results of an effort to identify and assess 
environmental quality problems associated with 
Civil Works activities of the Corps of Engineers 
(CE) and a recommended research P— to 
address these problems. Visits to all CE Division 
offices and subsequent submission of written infor- 
mation from field offices revealed six key problem 
areas related to current practices and identified 
priority research needs. ability to predict the 
environmental impact of  yarne comcast or 
proposed pro: is needed including hydrodyna- 
nic, Gucelcal, ans biological aspects. Operational 
problems relative to fluctuating water levels, mini- 
mum releases, and filling alternatives for reservoirs 
required. Flood ; and research on this is 
ired. control and navigation projects 
within waterways have environmental impacts 
that, for the most part, have not been documented 
or specifically related to CE activities in water- 
ways. Research is required to document those im- 
pacts and provide technology for alleviating ad- 
verse impacts. Comprehensive techniques for 
water resources management harmonious with en- 
vironmental quality objectives on a regional basis 
are inadequate or require verification. A research 
program to address the stated problems should 
involve = research with extensive field stud- 
ies to verify program results. A $30 million, six- 
year research program has been proposed to ad- 
dress these problems. (WES) 
W79-07522 


ASPECTS OF STATE-WIDE EMERGENCY RE- 
SPONSE PROGRAMS FOR MUNICIPAL 
WASTEWATER TREATMENT FACILITIES 


PROGRAM, 

Wiley and Wilson, Inc., Lynchburg, VA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-279 551, 
Price codes: A04 in paper copy, A01 in microfiche. 
Report, 1974. 77 p, 5 fig, 131 ref, 3 append. 


Descriptors: *Municipal wastes, *Water pollution 
sources, *Regulation, *Overflow, 
‘Discharge(Water), Flow, Streams, State govern- 
ments, Federal government. 


Information is provided to assist in the develop- 
ment of state emergency programs for spills of raw 
or inadequately treated municipal wastewater. Ex- 
isting and pro Federal statutes and current 
state water pollution laws are reviewed. Over 55 
slate and interstate agencies were asked to provide 
information on existing or future water pollution 
eengency plans, and over 200 wastewater treat- 
ment facilities were asked to provide information 
on emergency plans. Few states were found to 
tequire reporting of spills or had contingency plans 
specific for municipal wastewater spills. Very few 
municipal treatment systems had formal emergen- 
cy response plans. It is recommended that states 
develop regulations and emergency response plans 
to deal with possible spills. Flow models of critical 
streams should also be developed. Further, emer- 
gency equipment and personnel inventories are 
tecommended. (Small-FRC) 

W79-07797 


ai OF THE CLEAN WATER ACT 
’ 

For primary biblio; hic entry see Field 5D. 
W79-07874 ies va 


LAND APPLICATION OF WASTEWATER AND 
STATE WATER LAW: STATE ANALYSES 
VOLUME II, 

Wisconsin Univ.-Madison. School of Law. 

For primary bibliographic entry see Field 6E. 
W79-07876 


A REVISION .OF EXISTING REGULATIONS 
OF THE NATIONAL POLLUTANT DiIS- 
CHARGE ELIMINATION SYSTEM, 

Environmental Protection Agency, Washington, 


For primary biblio; hic entry see Field 6E. 
W79-07883 ahi mi 


CONSERVATION _ DISTRICTS 


CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 2E. 
W79-07889 


GROUND AND SURFACE WATER IN NEW 
MEXICO: ARE THEY PROTECTED AGAINST 
URANIUM MINING AND MILLING, 

For primary bibliographic entry see Field 6E. 
W79-07896 


HARBOR LINES AND THE PUBLIC TRUST 
DOCTRINE IN WASHINGTON NAVIGABLE 
WATERS, 

Washington Univ., Seattle. School of Law. 

For primary bibliographic entry see Field 4C. 
W79-07897 


ANALYSES OF 1975-76 MICROZOOPLANK- 
TON SAMPLES FROM TRANSECT II, 

Texas Univ. at Austin, Port Aransas. Port Aransas 
Marine Lab. 

P. L. Johansen. 

In: ‘Environmental Studies, South Texas Outer 
Continental Shelf, Biology and Chemistry,’ Texas 
University Marine Science Institute, Supplemental 
Reports to Contract AA550-CT6-17, to the Bureau 
of Land Management, p 2-1 - 2-44, 1979. 1 fig, 4 
tab, 9 ref, 2 append. AA550-CT6-17. 


Descriptors: *Texas, *Zooplankton, *Biomass, 
*Water quality, Monitoring, Protozoa, Temporal 
distribution, Spatial distribution, Water pollution 
effects, Baseline studies, Resources development, 
Environmental effects, *Outer Continental Shelf, 
Petroleum development, Diversity index, Ciliated 
protozoa, Oligotrichs, Tintinnids, Foraminifera, 
Radiolaria, Acantharia, South Texas Outer Conti- 
nental Shelf(STOCS).* 


Seventy-two (72) one liter samples were collected 
from the BLM-STOCS Transect II during 1975 
and 1976. During November and December 1976, 
the protozoan biomass ranged from three to seven- 
teen percent of the macrozooplankton biomass. 
Some qualitative information was obtained from 
the remaining data. Oligotrichs as a group were 
widespread in both time and space, while tintin- 
nids, foraminifera, radiolaria/acantharia and other 
protozoa tended to be more restricted in both 
temporal and spatial distribution. It is possible that 
marine protozoa may serve as both short and long 
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WATER RESOURCES PLANNING—Field 6 
Techniques Of Planning—Group 6A 


term indicators of water quality and should there- 
fore be monitored at regular intervals. (Sinha- 


OEIS 
W79.07916 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


FUTURE RESEARCH NEEDS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
HY anes of Biology. 


i r. 

In: The Freshwater Potomac: Aquatic Communi- 

ties and Environmental Stresses, p 102-105, 1978. 

14 ref. Flynn, K. C., and Mason, W. T., Eds., 

a Commission on the Potomac River 
in. 


Descriptors: *Research and development, *River 
basin development, *Environmental effects, Mod- 
eling, Forecasting, Technology, Methodology, De- 
cision making, Legislation, Manpower, Scientific 
personnel, Professional personnel, Ecosystems, 
Protection. 


Areas in which research would benefit future stud- 
ies of the Potomac and other basins are discussed. 
More programs for professional certification need 
to be developed to assure professional competency 
of those engaged in a environmental prob- 
lems. The present state-of-the-art for environmen- 
tal impact statements and other documents propor- 
tedly describing the effects of a proposed course of 
action requires improved methodology in the form 
of predictive modeling. Existing technology devel- 
oped for biological monitoring of an ecosystem 
should be transferred to the industrial and other 
user groups. Standardizing the methods for the 
biological assessment of pollution is important, so 
that the most reliable methods will be used by 
regulatory agencies and as evidence for major en- 
vironmental decisions. When environmental legis- 
lation was drafted the number of trained personnel 
and the specialized types of training required were 
not given the consideration necessary for the suc- 
cessful implementation of these programs. The 
provision of better man-power estimates with each 
new price of legislation is suggested. A willingness 
to recognize collective effort in research would 
make more data available to users. (Davison-IPA) 
W79-07517 


A WATER RESOURCE PLANNING PROCE- 
DURE FOR RURAL TOWNS, 

Vermont Univ. Burlington, Research Economics. 
F. O. Sargent, P. R. Berke, and E. B. Henson. 
Water Resources Bulletin, Vol. 15, No. 2, p 496- 
505, April 1979. 5 tab, 5 ref. OWRT A-019-VT (3). 


Descriptors: *Water resources, *Planning, *Lakes, 
*Watersheds(Basins), *Rural towns, Management, 
Land use, Water quality, Lake shores, Develop- 
ment potential, Economic value, Carrying capac- 
ity, Vulnerability, Intensity index. 


Six new techniques have been developed for lake 
watershed analysis and water resource manage- 
ment. The techniques are for determining: (1) wa- 
tershed land use intensity with reference to water 
quality; (2) lake vulnerability; (3) water quality; (4) 
watershed carrying capacity; (5) the economic 
value of the lake; and (6) the potential of undevel- 
oped lakeshore. These analyses are designed for 
use by rural planning commissions with guidance 
and assistance from state agencies and the state 
university. The comprehensive rural watershed 
land and water use plan developed by this proce- 
dure is inexpensive in time and money, understan- 
dable by the layman, and scientifically sound. It is 
based on presently available information. This 
water resource planning procedure has been dem- 
onstrated in several town planning projects. It is 
po 9d that this method, or modification of it, 
could be adopted in all rural states by a few 
administrators and without any new enabling or 
oy = legislation. (Bell Graf-Cornell) 
79-07561 









Field 6—WATER RESOURCES PLANNING 


Group 6A—Techniques Of Planning 


A RESERVOIR OPERATING MODEL WITH 
INORGANIC QUALITY CONSTRAINTS FOR 
THE TRUCKEE RIVER, 

Boyle Engineering Corp., Las Vegas, NV.; and 
cag Univ. System, Las Vegas Desert Research 
nst. 

For primary bibliographic entry see Field 4A. 
W79-07562 


ON-LAND DISPOSAL OF MUNICIPAL 
SEWAGE SLUDGE: A GUIDE TO PROJECT 
DEVELOPMENT (INTERIM REPORT), 
Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

For primary bibliographic entry see Field SE. 
W79-07780 


PROMISING STRATEGIES FOR RESERVING 
INSTREAM W: 


s, 

Dewsnup (Richard L.)/Dallin W. Jensen, Salt 
Lake City, UT. 

D. W. Jensen, E. Hoban, G. Horak, M. Lewis, and 
R. L. Dewsnup. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-276 046, 
Price codes: A05 in paper copy, AOI in microfiche. 
Report FWS/OBS-77/29, Oct 1977, 63 p. 


Descriptors: *Stream flow, *Stream improvement, 
*Water rights, *Water policy, Flow, Flow system, 
Stream flow forecasting, Fish conservation, Wild- 
life, Wildlife conservation, Water supply, Appro- 
priation. 


The appropriation doctrine is the principal system 
by which western states allocate the water use. 
The most promising strategies (methods) for re- 
serving instream flows for fish and wildlife under 
existing laws are identified, described and evaluat- 
ed. Twenty-six strategies are discussed including: 
(1) obtaining an appropriation from state water 
rights agency; (2) condemning and reallocating 
existing rights; (3) encouraging the state water 
permit authority to take advantage of discretionary 
opportunities; (4) obtaining a moratorium on new 
appropriations and further stream depletions; (5) 
enhancing stream flows through contractual ar- 
rangements, (6) adopting interagency agreements, 
regulations, and formal procedures; (7) identifying 
instream flow requirements of endangered species; 
(8) including streams within a Wild and Scenic 
Rivers system; (9) legislatively designating impor- 
tant fishery streams; (10) utilizing water-quality 
laws; (11) obtaining reservoir space, (12) including 
stipulations in new and renewed licenses and per- 
mits; (13) reauthorizing existing projects; (14) uti- 
lizing public trust doctrine; (15) participating in 
statewide water planning; (16) utilizing federal 
funding programs; (17) conveying stored water to 
downstream/users; (18) constructing larger new 
reservoirs; (19) coordinating operation of mulkti- 
reservoir systems and (20) releasing from reservoir 
sediment storage reserves. (Fortin-Florida) 
W79-07878 


CONSERVATION DISTRICTS AND 208 
WATER QUALITY MANAGEMENT-NON- 
POINT SOURCE IDENTIFICATION AND AS- 
SESSMENT, SELECTION OF BEST MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


WATER RIGHT LAWS AS THEY AFFECT 
LAND ACQUISITION AND CONSTRUCTION, 
Montana State Univ., Bozeman. Center for Inter- 
disciplinary Studies. 

For primary bibliographic entry see Field 4A. 
W79-07891 


PROBLEMS AFFECTING USEFULNESS OF 
THE NATIONAL WATER ASSESSMENT 
WATER RESOURCES COUNCIL, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 4A. 


W79-07893 


— MASSACHUSETTS WET- 


LANDS, 

Suffolk Univ., Boston, MA. 

For primary bibliographic entry see Field 6E. 
W79-07908 


CHATTAHOOCHEE RIVER THERMAL AL- 
TERATIONS, 

Geological Survey, NSTL Station, MS. Water Re- 
sources Div. and Geological Survey, Doraville, 
GA. Water Resources Div. 

H. E. Jobson, L. F. Land, and R. E. Faye. 

ASCE Proceedings, Journal of the Hydraulics Di- 
vision, Vol. 105, No. HY4, Paper 14499, p 295-311, 
April 1979. 10 fig, 8 ref. 


Descriptors: *Thermal pollution, *Streamflow, 
*Model studies, *Forecasting, *Water temperature, 
Powerplants, Cooling water, Mathematical 
models, Computer models, Heat transfer, Heat bal- 
ance, Analytical techniques, Georgia, *Chattahoo- 
chee River(Ga). 


A coupled flow-temperature model, developed 
previously for use with highly unsteady flow, was 
applied to a 43.12-mile reach of the Chattachoo- 
ones River starting in the urbanized section of 
Atlanta, Ga. The thermal regime of the modeled 
reach is modified by upstream reservoirs and in- 
cludes the cooling-water discharge from the Atkin- 
son and McDonough Power Plants which in- 
creases the river temperature by as much as 8.4 C. 
A linear, implicit finite-difference flow model was 
calibrated by use of a depth profile obtained at 
steady low flow as well as unsteady flow data 
obtained in July 1976. The flow model was verified 
by use of dynamic stage and discharge data ob- 
tained in August 1976. The water temperature 
changed as much as 4.4 C while passing through a 
17-mile part of the reach and the temperature 
model was capable of predicting these changes 
with a root-mean-square error of 0.72 C in July 
and 0.65 C in August 1976. (Woodard-USGS) 
W79-07936 


TECHNIQUE FOR ESTIMATING MAGNI- 
TUDE AND FREQUENCY OF FLOODS IN 
DELAWARE, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

R. H. Simmons, and D. H. Carpenter. 

Geological Survey Water-Resources Investigations 
78-93 (open-file report), September 1978. 69 p, 3 
fig, 3 plates, 5 tab, 15 ref. 


Descriptors: *Delaware, *Flood forecasting, Flood 
recurrence interval, *Flood peak, *Regression 
analysis, Streamflow, Peak discharge, Natural 
streams, Watersheds(Basins), Analytical tech- 
niques, Flood frequency, Gaging stations, Model 
studies, Rainfall-runoff relationships, Equations, 
Evaluation, Ungaged streams, Basin characteris- 
tics. 


A flood-estimating method is presented which ap- 
plies to drainage basins in Delaware without urban 
development and covers selected recurrence inter- 
vals from 2 to 100 years. The method was devel- 
oped by multiple-regression techniques. The State 
is divided into two regions and sets of equations 
for calculating peak discharges based on physical 
basin characteristics are provided for each region. 
The boundary between regions generally corre- 
sponds with the division between the Piedmont 
and Coastal Plain provinces. In the northern 
region, flood-peak discharges were related to basin 
drainage area and storage. In the southern region, 
flood peaks were related to drainage area, slope, 
storage, forest cover, and two composite soil cate- 
gories. Standard errors of estimate for the regres- 
sion equations in the northern region ranged Fon 
30 to 39 percent. For the southern region, the 
standard errors of estimate varied from 38 to 40 
percent. Without using the two soil parameters in 
the southern region, the standard errors of estimate 
varied from 57 to 70 percent. Annual flood peaks, 
basin characteristics, and flood-frequency distribu- 
tions are tabulated for the 60-gaged sites used in 
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the regression analysis. At 23 of these sites, a 
rainfall-runoff model generated additional flood- 
data which were used in ber | the flood- 
requency distributions. (Woodard-USGS) 
07942 


THE USE OF A SIMPLE MODEL AND UN. 


CERTAINTY ANALYSIS IN LAKE MANAGE. 
Michigan State Univ., East Lansing. Dept. of Re- 
sources Development. 


K. Reckhow. 
Water Resources Bulletin, Vol. 15, No. 3, p 601- 
611, June 1979. 3 fig, 3 tab, 8 ref. 


Descriptors: *Uncertainty, *Lakes, * 

*Water quality, *Mathematical ssodels, Pecesier 
rus, Nonlinear regression analysis, Estimating, 
Confidence limits, Prediction, Nutrient budget, 
Sampling design, Data analysis, New Hampshire, 
Equations, Systems analysis. 


A simple, black-box lake model was developed for 
phosphorus, using nonlinear regression analysis on 
a data base of north temperate lakes. The uncer- 
tainty associated with the model was then com- 
bined with the eter uncertainty and the inde- 
pendent variable uncertainty to provide an esti- 
mate of the confidence limits associated with a 
predicted value. The prediction uncertainty is 
often neglected, yet it is an important measure of 
the usefulness of a model. Prediction uncertainty 
reflects the modeler’s confidence in the model, and 
it should be used by a decision maker as a weight 
indicating the value of the model os ion. A 
procedure is outlined that combines modeling 
and uncertainty analysis for use in lake quality 
assessment and lake management. An example is 
provided illustrating the use of this procedure in 
nutrient budget sampling design, data analysis, and 
the evaluation of lake management strategies for a 
208 program in New Hampshire. (Bell-Graf--Cor- 
ell 


n 
W79-07996 


ANALYSIS OF CLOSED CONDUIT IRRIGA- 

TION SYSTEM AND ITS SUBDIVISION, 

Colorado State Univ., Fort Collins. Dept. of Agri- 

cultural and Chemical Engineering. 

D. Karmeli, and G. Oron. 

Journal of the Irrigation and Drainage Division, 

Proceedings of the American Society of Civil En- 
ineers, Vol. 105, No. IR2, p 187-196, June 1979. 2 
ig, 1 tab, 15 ref. 


Descriptors: *Irrigation systems, *Closed conduits, 
*Mixed integer programming, *Nonlinear 
gramming, *Cost minimization, Optimization, Sub- 
divisions, Constraints, Mathematical models, - 
tions, Systems analysis, Pipes, Objective function, 
Methodology, Water distribution(Applied). 


An analysis of closed conduit irrigation systems 
towards minimal system cost is presented, using a 
nonlinear mixed integer programming optimization 
procedure. Emphasis is on the subdivision of the 
system into subunits and the relationship between 
the subunits, design parameters and system cost. 
The variables defined in the objective function and 
constraints are the number of manifold and lateral 
outlets, sizes of mains, submains, supplies, mani- 
folds and laterals. An application example is given 
in which the subdivision for an irrigation system of 
a specific field is analyzed. (Bell Graf-Cornell) 
W79-08000 


6B. Evaluation Process 


LEVELS OF ANALYSIS IN COMPREHENSIVE 
RIVER BASIN PLANNING, 

Utah Water Research Lab., Logan. 

D. T. Larson, L. D. James, and K. R. Kimball. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 273, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Utah Water Resources Planning Series, UWRL/P- 
79/05, May 1979. 110 p, 7 fig, 10 tab, 2 append. 
OWRT C-7161 (No. 6212) (1), 14-34-0001-6212. 
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Descriptors: *River basin, *Planning, Decision 
making, Political aspects, Social values, Colorado 
River Basin, Uintah Basin. 


Since every water resources management choice 
has two or more sides, differences must be re- 
solved. Equitable resolution requires understanding 
the reasons for the differences. The differences are 
between decisions made by individuals and groups 
impacted in physical-environmental, economic, 
social, cultural, and political dimensions and at 
levels ranging from local to international. The 
decisions generate additional impacts; and the in- 
teractive process changes water management prac- 
tice in ways outside the control of any one decision 
int. The objective of this study is to conceptual- 
we this process in a way that will help establish 
institutional mechanisms for reconciling differ- 
ences among levels of analysis. The conceptualiza- 
tion views differences in the choices being made at 
various levels of analysis as associated with per- 
spective differences having value, jurisdiction, 
action and temporal elements. The history of water 
resources planning in the Colorado River Basin 
aid a computerized simulation of water planning 
for the Uintah Basin are used to identify and 
provide background for analyzing 20 major obsta- 
cles to effective water resources planning. The 
principles of logic as applicable to rationality in 
decision making are used to identify two root 
causes Of levels’ conflicts. These are that the conse- 
quences of individual actions do not sum to the 
consequences of an entire program and that indi- 
vidual values do not aggregate linearly in forming 
social values. Consequently many actions are not 
eficient in achieving preferred values, and deci- 
sion makers are not able to implement desired 
Nine recommendations are made cn how to 
improve water resources planning in an interac- 
tive, nonlinear world. 
W79-07577 


WATER-BASED ACTIVITY INVOLVEMENT 
FOR RECREATION CONSUMERS AT STATE, 
FEDERAL, LOCAL, OR PRIVATE FACILITIES, 
Purdue Univ., Lafayette, IN. Dept. of Forestry 
and Natural Resources. 

].T. O’Leary, and G. Pate. 

Water Resources Bulletin Vol. 15, No. 1. p 182- 
DO” 1979. 3 tab, 16 ref. OWRT A-051- 


Descriptors: *Water sports, *Recreation, Social as- 
pects, Economics, Fishing, Hunting, Camping, 
Swimming, Water skiing, Boating. 


The water-based activity involvement of partici- 
pants at state and federal and local and private 
facilities identified by using participation rate 
groups is examined. No differences between par- 
teipant groups within activities based on socio- 
eonomic characteristics were found. However, 
groups of highly active individuals were identified 
at both types of properties. It is suggested that 
social action system variables be added to tradi- 
tional social aggregate variables to assist the under- 
sanding of leisure involvement. 

W79-07580 


WATER IN THE WEST, 

; calom Survey, Reston, VA. Water Resources 
Vv. 

G.E. Ferguson. 

Geotimes, p 27-29, March 1979. 


Descriptors: *History, *Water resources develop- 
ment, *Data collections, Federal government, 
Cooperatives, Cost sharing, Reviews, *US Geo- 
lgical Survey, *Water resources division. 


Although water-resources investigation has been 
one of the major activities of the U.S. Geological 

ey for many decades, water as a resource 
teeived no direct attention in 4 early surveys of 
the West, and the term ‘water’ cannot even be 
found in the act of Congress of March 3, 1879, 
Which established the Survey. Several major rivers 
ofthe West had been surveyed but only because 
hey were barriers in East-West transportation cor- 
idors. However, in 1888--9 years after its estab- 
ishment--the Survey brought together 14 carefully 
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chosen men led by Frederick H. Newell, at a camp 
near Embudo, N. Mex., to select and provide train- 
ing in methods, instruments, and equipment needed 
for systematic stream gaging. A Senate resolution 
of that year, directing the Survey to investigate the 
practicality of storing water in the arid regions, 
required a knowledge of streamflow. Although 
others had collected various types of records of 
stream discharge at various places in the United 
States and in foreign countries, the Survey devel- 
oped techniques and standards that were widely 
accepted, and its stream-gaging network grew 
steadily, both in size and in geographic coverage. 
Today the Survey’s Chief Hydrologist, Joseph S. 
Cragwall, Jr., directs an organization of about 
4,100 full- and part-time employees, located in 46 
district offices administered by 4 regional head- 
quarters. Congressional appropriations fund slight- 
ly more than half the water-resources te yas 
about 580 State and municipal agencies fon more 

a quarter, and 27 other Federal agencies pro- 
vide money for the rest. (Woodard-USGS) 
W79-07696 


ENERGY DEVELOPMENT SCENARIOS AND 
WATER DEMANDS AND _ SUPPLIES--AN 
OVERVIEW, 

Geological Survey, Reston, VA. Water Resources 


Vv. 
F. A. Kilpatrick. 
Geological Survey open-file report 77-697, August 
1977. 14 p, 10 fig, 3 tab, 16 ref. 


Descriptors: *Water demand, *Available water, 
*Mining, *Energy, *Central U.S., Coal mines, Oil 
shales, Transportation, Slurries, Pipelines, Evalua- 
tion, Missouri River, Colorado River basin, 
*Energy development. 


On the basis of average mean annual flows, ample 
water exists in the upper Missouri River basin for 
energy development. The lack of storage and di- 
version works upstream as well as State compacts 
preclude the ready use of this surplus water. These 
surplus flows are impounded in mainstream reser- 
voirs on the Missouri downstream from coal 
mining areas but could be transported back at some 
expense for use in Wyoming and North Dakota. 
There are limited water supplies available for the 
development of coal and oil shale industries in the 
upper Colorado River Basin. Fortunately oil shale 
mining, retorting and reclamation do not require as 
much water as coal conversion; in-situ oil shale 
retorting would seem to be particularly desirable in 
the light of reduced water consumption. Existing 
patterns of energy production, transport, and con- 
version suggest that more of the coal to be mined 
out West is apt to be transmitted to existing load 
centers rather than converted to electricity or gas 
in the water-short West. Scenarios of development 
of the West’s fossil fuels may be overestimating the 
need for water since they have assumed that major 
conversion industries would develop in the West. 
Transport of coal to existing users will require all 
means of coal movement including unit trains, 
barges, and coal slurry pipelines. The latter is 
considered more desirable than the development of 
conversion industries in the West when overall 
water consumption is considered. (Woodard- 
USGS) 

W79-07700 


PLANS FOR WATER DATA ACQUISITION BY 
FEDERAL AGENCIES THROUGH FISCAL 
YEAR 1980, 

Geological Survey, Reston, VA. Water Resources 
Div. 

Geological Survey Office of Water Data Coordi- 
nation report, January 1979. 78 p, 2 append. 


Descriptors: *Data collections, *Programs, *Fed- 
eral government, *Water resources development, 
Water supply, Water quality, Water utilization, 
Water pollution control, Land use, Urbanization, 
Flood control, Available water, Surface waters, 
Groundwater, Department of Agriculture, Depart- 
ment of Commerce, Department of Defense, De- 
partment of Energy, Department of Housing and 
Urban Development, Department of Interior, De- 
partment of Transportation, Council on Environ- 
mental Quality, Environmental Protection 
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Agency, International Boundary and Water Com- 
mission, International Joint Commission, Nuclear 
Regulatory Commission, Tennessee Valley Au- 
thority, Water Resources Council. 


This report was prepared by the Office of Water 
Data rdination (OWDC), U.S. Geological 
Survey, in ial response to requirements of 
Bureau of the Budget (now Office of Management 
and Budget (OMB)) Circular A-67 (appendix A), 
which sets forth guidelines for the coordination of 
certain water-data acquisition activities by Federal 
agencies. The report was prepared in lieu of the 
customary annual ‘Federal Pian for the Acquisition 
of Water Data.’ Included are statements on Feder- 
al agencies’ current water-data programs, plans 
and needs for water data through fiscal year (FY) 
1980, and longer range water-data needs. The 
agency program summaries generally indicate that 
for FY 1980 most Federal programs for water-data 
collection will remain at approximately the same 
level of funding as for FY 1978 and 1979. Fore- 
most among agencies’ current needs are additional 
data on water quality, water use, and surface-water 
resources. (Woodard-USGS) 

W79-07704 


VOLUME Ill. THE WETLANDS/EDGES PRO- 
GRAM. RESEARCH ON THE CHESAPEAKE 
BAY TO PROVIDE A KNOWLEDGE BASE 
FOR PHYSICAL ALTERATIONS OF THE 
EDGES OF THE CHESAPEAKE BAY, 

Coats Research Consortium, Inc., Baltimore, 


MD. 
For primary bibliographic entry see Field 6G. 
W79-07724 


NATURAL RESOURCES OF COASTAL WET- 
ee IN NORTHERN SANTA BARBARA 


UNTY, 
San Diego State Univ., CA. Center for Regional 
Environmental Studies. 
For primary bibliographic entry see Field 2L. 
W79-07728 


DEVELOPER’S HANDBOOK, 

Connecticut Dept. of Environmental Protection, 
Hartford. Coastal Area Management Program. 

A. Carroll. 

1972. 60 p. 


Descriptors: *Permits, *Regulation, *Wetlands, 
*Quality control, Dredging, Burning, Air pollu- 
tion, Water pollution, Planning, Septic tanks, 
Water supply, Road design, Construction, Lands- 
caping, Aesthetics. 


The handbook is designed to help make the legal 
requirements for permits for environmental change 
more manageable to developers and to provide 
some basic information and advice on subdivision 
planning. The major natural systems and resources 
are briefly explained, and the opportunities and 
limitations they impose on development are sum- 
marized. A system of evaluating the characteristics 
of potential development sites is outlined and regu- 
latory programs at the Connecticut Department of 
Environmental Protection with which developers 
may have to concern themselves are covered. (Bol- 
linger-Mass) 


W79-07735 


ANALYSIS OF ECONOMIC EFFECTS OF 
WATER SURFACE ELEVATIONS ON US. 
SHORELINE OF LAKE CHAMPLAIN, NEW 
YORK AND VERMONT, 

URS/Madigan-Praeger, Inc., New York. 

Prepared for the International Joint Commission, 
International Champlain-Richelieu Board, August 
31, 1977. 215 p. 


Descriptors: *Lake Champlain, *Water level fluc- 
tuations, ‘*Reservoir management, ‘*Estimated 
benefits, Wetlands, Marsh plants, Water levels, 
Marsh management, Economic impact, Evalua- 
tion, Economic prediction, Flood damage, Dam- 
ages. 


The objective was to develop the net benefits of 
the proposed regulation of the lake level by the use 
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of three proposed structural alternatives. The net 
benefits are obtained by subtracting the estimated 
damages with structual regulation from the esti- 
mated damages with regulation; the difference is 
considered to be the benefits of the scheme under 
consideration. Physical damages realized due to 
the high water condition would include costs for 
those structures with which the flood waters came 
into direct contact, i.e., homes, roads, furnishings. 
Non-physical damages would include costs for in- 
convenience due to flood occurrence, i.e., time 
lost, clean-up costs, wages lost from work. Ad- 
verse effects associated with extreme low-water 
conditions include exposed water supply intakes, 
loss of boat dock use, and exposure of unsightly 
lake bottom. The present wetland ecosystem, how- 
ever, is dependent upon fluctuating water levels 
with periodic highs and lows. High waters flood 
out some of the emergents which sometimes form 
too dense or solid stands. It is particularly useful in 
the natural control of cattails and buttonbush. 
(Steiner-Mass) 

W79-07744 


FIRST ORDER ESTIMATES OF ENERGY RE- 
QUIREMENTS FOR POLLUTION CONTROL, 
Development Sciences, Inc., Sagamore, MA. 

J. L. Barker, K. Maddox, J. D. Westfield, and D. 
Wilcock. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-278 274, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Report EPA-600/7-78-022, 1978. 88 p, 4 fig, 31 tab, 
66 ref, 2 append. 


Descriptors: *Cost analysis, *Pollution abatement, 
*Water pollution control, *Air pollution, *Ther- 
mal pollution, Industrial wastes, Energy, Munici- 
pal wastes, Powerplants, Fuels, Operating costs, 
Operation and maintenance, Waste water treat- 
ment. 


A cost analysis of the pollution controls required 
for stationary point sources included a cost estima- 
tion of controls for water pollution from power- 
plants, factories, refineries, municipal waste water 
treatment plants, and certain air pollution sources. 
Results of the study indicated that in 1977, a total 
of 1,553 trillion Btu of energy was required to 
control both water and air pollution from industri- 
al and municipal sources. In 1983, a total of 3,075 
trillion Btu is estimated for pollution abatement. 
The sources of these energy requirements include: 
energy for operation of control devices such as 
fans, pumps, and reheaters; the additional fuel re- 
quirement for processes where pollution abatement 
techniques degrade the efficiency of the process; 
the energy required for the production, transport, 
and installation of the pollution control equipment; 
and the energy expended in producing and trans- 
porting pollution control material such as lime- 
stone and chlorine. About 80% of the total energy 
requirements may be attributed to the direct utili- 
zation of fuel or electricity to operate pollution 
control equipment. The largest energy demands 
are required for control of industrial air pollution 
sources, followed by the energy requirements for 
controlling industrial water pollution. The third 
highest demand is the abatement of air pollution 
from powerplants. The report does not incorporate 
pollution controls for mobile pollution sources and 
non-point sources. (Lisk-FRC) 

W79-07798 


GUIDANCE ECONOMIC ANALYSIS FOR THE 
CONCRETE PRODUCTS INDUSTRIES. 
Environmental Protection Agency, Washington, 


DC. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-273 471, 
Price codes: AOS in paper copy, AOI in microfiche. 
Report EPA 440/2-77-016, 1977. 90 p, 54 tab. 


Descriptors: *Economic impact, *Federal Water 
Pollution Control Act, *Industrial water, *Waste 
water treatment, *Concrete technology, Capital 
costs, Operating costs, Prices, Employment. 


The economic impact of the application of alterna- 
tive effluent limitation guidelines and standards of 
performance to be established by sections 304(b) 


and 306 of the Federal Water Pollution Control 
Act, as amended, was analyzed for the concrete 
products industry. Existing and potential 
wastewater treatment control methods are sur- 
veyed. Investment and o ing costs associated 
with various alternative control and treatment 
<a are presented. Also, the broader eco- 
nomic effects of alternative approaches are exam- 
ined. The effects on product price, orp a hase 
and the continued viability of affected plants, and 
competitive effects such as the effect on foreign 
trade, are investigated. (Small-FRC) 

W79-07803 


PROMISING STRATEGIES FOR RESERVING 
INSTREAM FLOW: 


Ss, 
Dewsnup (Richard L.)/Dallin W. Jensen, Salt 
Lake City, UT. 
For primary bibliographic entry see Field 6A. 
W79-07878 


THE ECONOMIC IMPACT OF ALTERNATIVE 
CYANIDE STANDARDS IN ILLINOIS, 

IIT Research Inst., Chicago, IL. 

For primary bibliographic entry see Field 6E. 
W79-07885 


CONSERVATION _ DISTRICTS 


CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


EXPANDED OFFSHORE LEASING AND THE 
MANDATES OF NEPA, 

For primary bibliographic entry see Field 5B. 
W79-07898 


WATER LAW PROBLEMS OF SOLAR HY- 
DROGEN PRODUCTION, 

For primary bibliographic entry see Field 6E. 
W79-07901 


RECENT CONGRESSIONAL ACTION ON 
OUTER CONTINENTAL SHELF OIL AND GAS 
DEVELOPMENT, 

For primary bibliographic entry see Field 6E. 
W79-07906 


OPTIMUM ALTERNATIVES FOR CONTROL- 
LING COMBINED SEWAGE OVERFLOWS--A 
CASE STUDY, 

Barr Engineering Co., Minneapolis, MN. 

I. Yomtovian. 

Water Resources Bulletin, Vol. 15, No. 3, p 628- 
643, June 1979. 5 fig, 2 tab, 6 ref. 


Descriptors: *Sewage systems, *Sewage overflow, 
*Methodology, *Effects, *Water quality, *Eco- 
nomic efficiency, *Combined sewers, Mississippi 
River, Optimization, Storm sewers, Water pollu- 
tion control, Waste water disposal, Treatment 
facilities, Hydrology, Bypasses, Cost effectiveness. 


Frequent high quantity overflows of combined 
sewage entering the Mississippi River near the city 
of Red Wing, Minnesota, have degraded water 
quality and caused concern among federal and 
state environmental agencies. The city of Red 
Wing was required to conduct a comprehensive 
waste control study, as part of the sewer system 
Construction Grant (Section 201 of PL 92-500), to 
identify alternative waste control and treatment 
measures and to recommend the optimum combi- 
nation of alternatives in terms of both cost and 
waste control effectiveness. The study involved 
these basic steps: determination of present and 
future (year 2020) sanitary flow rates and volumes, 
storm runoff discharges, frequencies and volumes, 
and combined sewage bypass volumes; identifica- 
tion of alternative waste contro! measures; elimina- 





tion of unfeasible alternatives; detailed nen ps of 
the hydrologic, economic, and waste control feasi- 
bility of the promising alternatives; selection of the 
optimum combination of alternative waste control 
measures to satisfy the study objectives, and deter- 
mination of construction priorities of the optimum 
control measures. Because of an uncertain budget 
and undetermined conditions of state and federal 
assistance, the city has not yet selected the opti 
— waste control measure for its needs. 
decision-making process between representa- 
de cltee die ek ie eee come ae 
optimum combination of waste control alternatives 
can be easily identified using results of this study. 
Graf-Cornell) 


W79-07997 


COST ANALYSIS OF WATER AND WASTE 
WATER TREATMENT PROCESSES IN DE- 
VELOPING COUNTRIES, 

Universidade Federal da Paraiba (Brazil). 

M. I. Muiga, and G. W. Reid. 

Water Resources Bulletin, Vol. 15, No. 3, p 838- 
852, June 1979. 1 fig, 5 tab, 17 ref. 


Descriptors: *Water treatment, *Waste water 
treatment, *Cost analysis, *Predictive equations, 
*Regional models, *Planning, *Developin 

tries, Socio-economic indicators, Environment, 
Technology, Africa, Asia, Latin ica, Con- 
struction costs, Operation and maintenance, Sand 
filters, Stabilization Aerated lagoons, Acti- 
vated sludge, Trickling filters, Water quality, 
Design capacity, Population, Systems analysis. 


Mathematical modeling techniques have been used 
to develop predictive equations for the cost of 
water and waste water treatment processes in de- 
veloping countries utilizing socio-economic, envi- 
ronmental, and technological indicators. Predictive 
equations were developed for each of the three 
regions (Africa, Asia, and Latin America) for con- 
struction, operation and maintenance costs of slow 
sand filter, rapid sand filter, stablization 
aerated lagoon, activated sludge, and trickli 
filter. Data analysis indicated that cost of water 
treatment processes is a function of technological 
indicator (percentage of imported materials), popu- 
lation, and the design capacity. The variables 
which gave the best correlation for waste water 
treatment cost were population, design flow, and 
the percentage of imported waste water disposal 
materials. (Bell-Graf--Cornell) 

W79-07999 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


ASSESSMENT OF CIVIL MONETARY PENAL- 
TIES FOR WATER POLLUTION: A PROFOS- 
AL FOR SHIFTING THE BURDEN OF PROOF 
REGARDING DAMAGES, 

For primary bibliographic entry see Field 6E. 
W79-07907 


PROTECTING MASSACHUSETTS  WET- 
LANDS, 
Suffolk Univ., Boston, MA. 


For primai y bibliographic entry see Field 6E. 
W79-07908 


6D. Water Demand 


WATER REUSE AND RECYCLING, VOLUME 
I; EVALUATION OF NEEDS AND POTEN- 


TIAL, 

Culp/Wesner/Culp, Santa Ana, CA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 283, 
Price codes: A09 in paper copy, AOI in microfiche. 
Office of Water Research and Technology Report 
No. OWRT/RU-79-1, April 1979. 194 p, 22 fig, 37 
tab, 67 ref. OWRT R-0088 (No. 7804) (1). 


Descriptors: *Water reuse, *Recycling, *Hydrolo- 
gic data, *Water quality, *Water quality control, 
Water requirements, *Planning, Industrial water, 
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Estimates of the potential for waste water reuse 
and recycling in the United States in 1985 and 2000 
are presented. Information developed by the U.S. 
Water Resources Council (WRC) for the Second 
National Water Assessment was used tc supply the 
basic data for water supply, water needs avail- 
ability, and waste water discharges. Recycling esti- 
mates derived from studies by the WRC, the De- 
partment of Commerce, the Bureau of Mines, and 
or Rarsiaaery Commiseh ged Seared 
Energy tory ission in the ent 
of Energy), are presented for industries and steam 
electric plants. Existing and proposed waste water 
reuse facilities are reported for each WRC Region. 
Water quality requirements are described for the 
following potential reusers of reclaimed waste 
water: es irrigation, landscape irrigation, 
steam electric cooling, industrial cooling, and 
other industrial uses. Altough the Nation’s water 
lies are generally sufficient to meet the re- 
quirements for all beneficial purposes, there are 
major water supply problems in most of the 21 
regions and severe local problems in many of the 
106 subregions. Waste water discharges available 
for reuse and withdrawals capable of waste water 
feuse are tabulated for each of the 21 WRC Re- 
gions for 1975, 1985 and 2000. Regional evalua- 
tions for Lower Colorado and California are in- 
cluded. (Davison-IPA) 
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ENERGY DEVELOPMENT SCENARIOS AND 
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VIEW, 
Geological Survey, Reston, VA. Water Resources 
Div. 
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REPORT OF THE RIVER MASTER OF THE 
DELAWARE RIVER FOR THE PERIOD DE- 
CEMBER 1, 1976 -- NOVEMBER 30, 1977, 
Geological Survey, Reston, VA. Water Resources 
Div. and Geological Survey, Milford, PA. Water 
Resources Div. 

F. T. Schaefer, and R. E. Fish. 

Geological Survey Delaware River Master report, 
1978. 105 p, 6 fig, 2 plates, 20 tab, append. 
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This annual report of the River Master of the 
Delaware River is for the year Deceinber 1, 1976, 
to November 30, 1977. In terms of water supply, 
the year was above normal. The discharge of the 
Delaware River at Montague, New Jersey, adjust- 
ed for diversions and changes in reservoir storage, 
was 28 percent above median and the ninth highest 
since 1940. Total combined storage in Pepacton, 
Cannonsville, and Neversink Reservoirs was 87.9 
percent of capacity on December 1, 1976, as com- 
pared with 95.9 percent a year earlier. This was the 
third highest total storage at the beginning of any 
rt year since the construction of the reservoirs. 
Diversions for water supply for New York City 
and releases to maintain the flow of the Delaware 
River at Montague were made under the supervi- 
sion of the River Master, as provided in the terms 
of the Amended Decree of the Supreme Court, 
June 7, 1954. Diversions through the Delaware & 
Raritan Canal in New Jersey did not exceed the 
limits imposed in the Decree. Data from the water- 
quality monitoring program carried out by the 
U.S. Geological Survey in the Delaware River 
Estuary are included. (Woodard-USGS) 
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In: Encyclopedia Britannica Yearbook of Science 
and Future, Earth Sciences, p 316-317, 1979. 
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This paper briefly discusses several major technical 
sym concentrated on aor of concern during 
1978. The National Water Well Association and 
the U.S. Environmental Protection Agency spon- 
sored the National Ground Water ity Sympo- 
sium in Minneapolis, Minn., to discuss ground- 
water pollution and ground-water protection poli- 
cies. A two-day symposium at the annual meeting 
of the American i Society in Miami 
Beach, Fla., highlighted Jas and present research 
in water chemistry and effects of radioactive waste 
disposal on water resources. At the American 
Water Resources Association —- Florida 
three symposia dealt with the in’ tionship of 
say) environment, and economics. (Woodard- 
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Dewsnup (Richard L.)/Dallin W. Jensen, Salt 
Lake City, UT. 
For primary bibliographic entry see Field 6A. 
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MUNICIPAL AND INDUSTRIAL WATER CON- 
SERVATION - THE FEDERAL GOVERNMENT 
COULD DO MORE, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 6E. 
W79-07881 


WATER RESOURCES PLANNING, MANAGE- 
MENT, AND DEVELOPMENT: WHAT ARE 
THE NATION’S WATER SUPPLY PROBLEMS 
AND ISSUES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 6E. 
W79-07882 


CONSERVATION DISTRICTS AND _ 208 
WATER QUALITY MANAGEMENT-NON- 
POINT SOURCE IDENTIFICATION AND AS- 
SESSMENT, SELECTION OF BEST MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

National Associafion of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
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WATER RIGHT LAWS AS THEY AFFECT 
LAND ACQUISITION AND CONSTRUCTION, 
Montana State Univ., Bozeman. Center for Inter- 
disciplinary Studies. 

For primary bibliographic entry see Field 4A. 
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PROBLEMS AFFECTING USEFULNESS OF 
THE NATIONAL WATER ASSESSMENT 
WATER RESOURCES COUNCIL, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07893 


UPDATING GROUNDWATER LAW: NEW 
WINE IN BOTTLES, 

For primary bibliographic entry see Field 6E. 
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WATER LAW PROBLEMS OF SOLAR HY- 
DROGEN PRODUCTION, 

For primary bibliographic entry see Field 6E. 
W79-07901 


ACREAGE AND RESIDENCY LIMITATIONS 
IN THE IMPERIAL VALLEY: A CASE STUDY 
IN NATIONAL RECLAMATION POLICY, 
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For primary bibliographic entry see Field 6E. 
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CAPPAERT V. UNITED STATES: A DEHYDRA- 
TION OF PRIVATE GROUNDWATER USE, 
For primary bibliographic entry see Field 6E. 
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OVERCOMING LEGAL AND INSTITUTIONAL 
BARRIERS TO PLANNED REUSE OF WATER 
IN THE COLORADO RIVER BASIN, 

Denver Research Inst., CO. Industrial Economics 


Div. 

J. G. Milliken, L. C. Lohman, A. S. Trumbly, and 
L. Roll. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 270, 
Price codes: A10 in paper copy, AO! in microfiche. 
Office of Water Research and Technology Report 
No. OWRT/RU-79/3, or 1979. 211 p, 17 fig, 7 
tab, 333 ref. OWRT R-0050 (No. 7816) (1). 
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Research was undertaken to identify and analyze 
the severity of the legal, institutional, political, and 
economic obstacles to planned water reuse in the 
Colorado River Basin, to analyze and assess meth- 
ods or strategies that aid in overcoming these 
obstacles, and to develop conclusions on them for 
the promotion of greater planned reuse within the 
Basin. Nonagricultural reuse and consumptive 
reuse of low quality water are emphasized. Bar- 
riers to reuse found in interstate and state-specific 
water allocation law, and in Federal and State 
environmental laws were identified through legal 
research; comprehensive interviews with water 
management officials in the Basin and a document 
review identified the institutional and political ob- 
stacles; available literature was used to document 
societal positions on different types of water reuse; 
and the concerns of water reusers were obtained 
from interviews and documentation. Five case 
studies of various attempts to reuse water in the 
Basin were conducted to establish the interaction 
between reuse barriers and incentives. The strate- 
gies found most likely to promote reuse include 
Creative tactics by prospective reusers, strategic 
actions by State water allocators, and changes in 
Statutes; institutional conflicts were reduced by 
making benefits visable to parties in conflict. 
(Davison-IPA) 
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FRESHWATER USE CUSTOMS ON GUAM-AN 
EXPLORATORY STUDY, 

Guam Univ., Agana. Water Resources Research 
Center. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 299, 
Price codes: A08 in paper copy, AO! in microfiche. 
Publication No. 8, 1979. 146 p, 37 fig, 78 ref, 3 
append. Stephenson, R.A., Editor. OWRT A-009- 
GUAM (1), 14-34-0001-8012, 9012. 
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Traditional Chamorro freshwater use customs on 
Guam still exist, at least in the recollections of 
Chamorros above the age of 40, if not in actual 
practice in the present day. Such customs were 
analyzed in both their past and present context, 
and are documented. Archaeological evidence sug- 
gests a close correspondence between prehistoric 
settlement patterns and freshwater sources. It is 
speculated that pre- and post-contact Chamorro 
living in the northern plateau of Guam may have 
been involved in reciprocal trading arrangements 
with sites that had fresh water readily available 
during dry periods. The perception of freshwater 
in the Chamorro language context is shown to be 
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changing. Ethnohistorical studies indicate that 
availability of freshwater to meet the needs of 
Guam’s people has always been a problem. Socio- 
cultural studies, as gleaned from a questionnaire, 
on the other hand, suggest that Chamorros over 
the age of 40 do not recall problems for the most 
part in their villages of residence and traditional 
water sources by locally derived names, names that 
are not often found on present day maps of Guam. 
Further studies of freshwater use customs on 
Guam are recommended. 
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COLORADO GROUND WATER UP FOR 
GRABS. 

Water Well Journal, Vol. 33, No. 6, p 62-74, June, 
1979. 
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The Colorado Constitution established the doc- 
trine of prior appropriation meaning that the first 
person to claim water and put it to beneficial use 
has rights to that water perpetually. The 1969 
Colorado Water Rights Act states that all water 
originating in the state, whether surface or under- 
ground, is subject to appropriation. However, a 
new law called SB213 makes land ownership a 
prerequisite for tapping, non-tributary or bedrock 
ground waters. Three groups are filing claims to 
Colorado’s unappropriated ground water. They 
intend to use the water for: large-scale real estate 
development; trans-mountain diversion of water 
from western to eastern Colorado; and saltwater 
fish farms. Even if the claims are granted, it may 
not be economically feasible to recover the water 
due to high drilling, pumping, and reclamation 
costs and water quality problems. (Purdin- 
NWWA) 
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IMPACT OF THE LAW REGULATING DRINK- 
ING WATER ON WATER RESOURCES MAN- 
AGEMENT, 

Couneciicui University, Storrs, Department of 
Business Environment and Policy. 

M. M. Huffmire. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 762, 
Price codes: A02 in paper copy, AO1 in microfiche. 
Connecticut University, Storrs, Institute of Water 
Resources. Research Project Technical Comple- 
tion Report, 1979. 10 p, 3 ref. OWRT A-079- 
CONN(1), 14-34-0001-9007. 
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Costs of compliance with minimum standards for 
water quality in Connecticut mandated by the Safe 
Drinking Water Act have led some investor- 
owned water utility companies to attempt to dis- 
pose of what they argue are surplus land holdings. 
There is presently a moratorium on the sale of 
these lands but the question arises as to what will 
eventually be done with property. The state is 
considering whether it should grant special assist- 
ance to the investor-owned water utility companies 
in meeting the costs of complying with the Safe 
Drinking Water Act requirements and what form 
that aid should take. However, if present and an- 
ticipated increases in costs caused by the Safe 
Drinking Water Act are not eventually passed on 
to the consumers in the rate base and new methods 
of funding will be used to insure continued low 
cost of the resource, demand will be further di- 
vorced from supply and market mechanisms will 
be rendered ineffective. Adequate protection of 
aquifers and surface water impoundments requires 
not only continued water company ownership of 
the land covered by the moratorium, but also that 
relevant lands within the state are regulated as part 
of a comprehensive program for protecting present 
and future drinking water supplies. Where ground 


water and surface water rights are in conflict, a 
comprehensive management system should be 
adopted to establish an order of preferred uses and 
optimize water availability by providing for con- 


junctive use of ground water and surface water. 
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The Ontario Ministry of the Environment has 
adopted a policy of providing grants to municipal- 
ities for repairing or renewing private systems in 
defined problem areas where command systems are 
not cost effective. The average cost per home for 
communal water and waste treatment facilities, 
based on 1977 statistics, was $5,500 for water sys- 
tems and $6,600 for sewage systems. For individual 
private systems, the costs are about $1,500 for a 
well and $2,500 for a septic tank and tile field. The 
new policy extends only to the renewal or repair 
of existing systems; however, the policy may be 
extended to new systems in an existing structure 
located a significant distance from the solution to 
the water or waste treatment problem and not 
located in an area of potential growth. The policy 
will also apply to unorganized communities and 
small communities with little growth potential 
which qualified under previous policies. New and 
novel systems of treatment ‘should be considered 
along with conventional systems, and combinations 
of private and communal systems may be possible. 
(See also W79-07842) (Lisk-FRC) 
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When the federal government withdraws a part " 
its land from the public domain and reserves it 

a federal purpose, the government by implication 
reserves enough of the  Lyalsawiah unappropriat- 
ed water to accomplish the purpose of the reserva. 
tion. This water right may lie dormant for years, If 
the government eventually exercizes its reserved 
right, its priority relates not to the date of use but 
to the earlier date when the reservation was cre 
ated. Since the investment and enterprise of the 
private water user are lost when the government 
takes the water, the federal reserved water rights 
are viewed by many as a serious threat to every 
title to water rights of every stream which touches 
a federal reservation. The history of the reserved 
water doctrine, the effects of Supreme Court deci- 
sions on the doctrine and the effect the Public 
Land Law Review Commission on the doctrine 
are examined. The threat the reserve doctrine 
poses to private users may be illusory since not a 
single case of the federal government destroying a 
private right has been reported. (Vloedman-Flor- 


ida) 
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Wisconsin Univ.-Madison. School of Law. 
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Available from the National Technical Information 
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This report’s purpose was to: (1) define the legal 
questions which pertain to land application of 
wastewater in the context of private water rights 
law; (2) explain the riparian and appropriation the- 
ories; (3) identify the particular aspects of each 
theory that influence treatment system design and 
operation; and (4) analyze the private water rights 
laws of selected states in relationship to land appli- 
cation systems. Hostility to land application sys- 
tems was not discovered in any of the states’ laws 
analyzed. Occasional uncertainties existed in sever- 
al states caused by the lack of statutes, regulations, 
or judicial decisions involving land application. 
The position of land application systems was 
strongest in the eastern riparian states. Probably 
the most favorable eastern states for the land appli- 
cation systems are Florida, Pennsylvania, and 
Ohio. Each of these states displays a receptiveness 
toward innovative water uses. The western appro- 
priation states were generally less favorable to land 
application. This was primarily because the appro- 
priation theory recognizes enforceable rights in all 
water types, whereas under the riparian theory, 
such rights are usually limited to watercourses. 
(Ewing-Florida) 
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Between October, 1977 and June, 1978, a study of 
floodplain development pressures and federal pro- 
grams was carried out. Recommended are ways in 
which the federal Environmental Protection 
Agency (EPA) can reduce floodplain development 
pressures caused by the ‘201’ Wastewater Treat- 
ment Works Program (WTWP). These recommen- 
dations to EPA are based on: (1) 31 case studies of 
floodplain development pressures in the midwest, 
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west, and southeast; (2) meetings with EPA re- 
gional offices; (3) interviews with federal officials; 
and (4) major decision points in the ‘201’ WITWP 
ich can affect floodplain development. The rec- 
ommendations are: (1) identification of floodplain 
devel it pressures during Step 1 facility plan- 
i 6) coordination between the EPA and the 
Federal Insurance Administration; (3) federal 
agency coordination for mitigation of floodplain 
impact; (4) definition of criteria and standards for 
lain development impacts. Although the 

's results cannot be generalized to all commu- 

nities receiving wastewater treatment facilities, the 
information obtained has important implications 
for the implementation of floodplain development 


ov ae by EPA. (Ewing-Florida) 
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The control of nonpoint sources of water pollu- 
tion, or diffuse source pollution, is one of the most 
pressing environmental issues confronting state 
ernments. The problems and opportunities of 
implementing successful programs to control dif- 
fuse sources are explored. The introduction gives a 
detailed explanation of what diffuse source pollu- 
tion is, or the issues involved in managing diffuse 
source pollution, and the reasons for state concern. 
Part two explores state and federal programs oe 
lating diffuse pollutions when diffuse source pollu- 
tion had not yet been recognized as a pollution 
class. The Clean Air Act and the Federal Water 
Pollution Control Act, each recognizing a part of 
the diffuse source pollution issue, are extensively 
analyzed and criticized. Part three gives sugges- 
tions for implementing diffuse source pollution 
programs. The report calls for the states, in active 
cooperative partnership with local governments, to 
take the lead in meeting the problem to prevent a 
Srngee federal role. Realistic and dependable fed- 
eral finding of state programs and rational federal 
timing and dead lines are suggested. Included are 
an appendix suggesting future directions and re- 
search agenda, and an extensive bibliography. 
(Coffey-Florida) 
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In 1975, a model flood plain zoning ordinance was 
developed to assist communities in implementing 
the land management regulations adopted as part 
of the National Flood Insurance Program (NFIP). 
In 1976, the Federal Insurance Administration pub- 
lished the final land use regulations adopted under 
the NFIP Significant differences between the pro- 
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posed and final regulations led to an updated 
model ordinance. Included is the entire updated 
model ordinance with commentary. The Model 
Flood Plain Management Ordinance contains the 
following: Section (1) Statutory authorization, 
findings of fact, purposes and objectives; Section 
(2) Definitions; Section (3) General provisions, and 
establishment of official zoning map; Section (4) 
Administration, creation of the flood plain admin- 
strator and flood plain construction authorization 
permits; Section (5) Establishment of zoning dis- 
tricts; Section (6) Floodway districts; Section (7) 
Flood fringe districts (FFD), the requirements 
within FFD, and areas of shallow flooding; Sec- 
tion (8) Coastal high hazard districts (CHH), re- 
quirements for development in CHHD’s, and guid- 
ance of future development; Section (9) Flood- 
proofing; Section (10) Variances, requirements and 
procedures; Section (11) Nonconforming uses; Sec- 
tion (12) Subdivision regulation in flood hazard 
zone; Section (13) Penalties for violations; and 
regulation in flood hazard zone; Section (13) Pen- 
alties for violations; and Section (14) Severability. 
(Fortin-Florida) 
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An adequate water supply is essential to the na- 
tion’s citizens and industries. If demand continues 
to increase, the nation will have to develop new 
yi (aed or use existing supplies more efficiently. 
Although the policy of Congress is that state and 
local governments are primarily responsible for 
water supply and regulation of water use, various 
federal programs offer numerous opportunities for 
encouraging and implementing water conservation 
a. Federal agencies can: (1) provide funds 
‘or water resource planning; (2) construct dams 
and reservoirs to increase the supply; (3) construct 
and operate buildings and housing where water 
conservation can be undertaken; and (4) provide 
rants for construction of wastewater treatment 
facilities. Conservation is beneficial because it frees 
present supplies, precludes construction of supply 
and treatment facilities, and reduces future require- 
ments for wastewater treatment facilities. An over- 
view of opportunities for conserving municipal and 
industrial water supplies is provided which in- 
cludes: (1) conservation techniques, including do- 
mestic water saving devices, metered usage, pric- 
ing structures, leakage control, water pressure con- 
trol and educational compaigns, and (2) the poten- 
tial for increased water conservation through exist- 
ing federal programs. (Fortin-Florida) 
W79-07881 


WATER RESOURCES PLANNING, MANAGE- 
MENT, AND DEVELOPMENT: WHAT ARE 
THE NATION’S WATER SUPPLY PROBLEMS 
AND ISSUES, 

General Accounting Office, Washington, DC. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-270 171, 
Price codes: A04 in paper copy, A01 in microfiche. 
July 28, 1977, 46 p. 


Descriptors; *Water resource development, 
*Water management, *Water supply development, 
Water supply, Water demand, Water consumption, 
Water utilization, Resource allocation, Planning. 


While the United States has an abundant water 
supply, the geographical distribution and availabil- 
ity of its water resources often do not match needs 
and demands. Existing and emerging water supply 
problems are identified. The focus is on the water 
and water-related programs and activities con- 
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cerned with water resources planning, manage- 
ment, and development projects designed to pro- 
vide adequate water supplies to meet present and 
future demands. Water resources planning encom- 
passes assessing quantity and quality of water sup- 
plies, forecasting demands, analyzing problems, 
and preparing proposals for resolving such prob- 
lems. Water resources management covers water 
allocation among competing uses, technology de- 
velopment, and implementation of activities to 
reduce demand and conserve supplies. Water re- 
source development projects are primarily con- 
cerned with project formulation, justification and 
construction. The current drought in the midwest 
and west with its devastating economic, environ- 
mental, and social impacts highlights the serious- 
ness of the water problems facing our nation. Find- 
ing solutions to our water problems requires the 
establishment of clear priorities and timely and 
responsive implementing programs. (Fortin-Flor- 


ida 
W79-07882 


A REVISION OF EXISTING REGULATIONS 
OF THE NATIONAL POLLUTANT DIS- 
CHARGE ELIMINATION SYSTEM, 

perm Protection Agency, Washington, 


Federal Register, Vol. 43, No. 162, p 37078-37134, 
August 21, 1978. 


Descriptors: *Discharge, *Federal jurisdiction, 
*Administration, *Water pollution control, Pollu- 
tion abatement, Drainage engineering, Administra- 
tive agencies, Permits, State governments, Water 
pollution, Waste water. 


Parts of the existing National Pollutant Discharge 
Elimination System (NPDES) regulations either 
are too terse to provide meaningful guidance, or 
leave significant permit-related issues unaddressed. 
Based upon several years of hearings by the federal 
Environmental Protection Agency the proposed 
regulations for part 124 provide more detailed 
procedures; parts 122 and 125 provide guidance on 
substantive questions formerly unaddressed in reg- 
ulations. Accordingly four new parts of title 40 
have been established, incorporating all of existing 
parts 122, 123, 124, 125 and 402, and portions of 
$6.900. There were three purposes behind these 
extensive revisions: (1) To clarify and improve 
existing program regulations and procedures in 
light of past experience; (2) To fill in significant 
gaps in coverage under existing regulations, par- 
ticularly in response to court decisions and emerg- 
ing emphasis on the control of toxic and hazardous 
pollutants; and (3) to make the necessary regula- 
tory changes under the 1977 amendments to the 
Clean Water Act. (Fortin-Florida) 

W79-07883 


FEDERAL WATER POLLUTION CONTROL 
ACT CONSTRUCTION GRANTS, 
Environmental Protection Agency, Washington, 


Federal Register, Vol. 43, No. 80, p 17690-720, 
April 25, 1978. 


Descriptors: *Federal water pollution control act, 
*Water pollution control, *Grants, *Administra- 
tive agencies, Regulation, Environmental control, 
Administration, Pollution abatement, Water pollu- 
tion, Water policy, Contract administration. 


These proposed changes to the regulations govern- 
ing grants for construction of publicly-owned 
treatment works are intended to implement certain 
amendments to sections 201 (g), 201 (i), 202 (a), 203 
(e) and 304 (d) of the Federal Water Pollution 
Control Act (FWPCA). The proposed regulations 
involve innovative and alternative technologies, 
recreational and open space uses and the provision 
of assistance by the federal Environmental Protec- 
tion Agency (EPA) to grant recipients. Regula- 
tions that implement amendments to the FWPCA 
which affect waste water treatment works con- 
struction grant programs are administered by the 
EPA. These regulations deal primarily with the 
following subjects: (1) State priority; (2) grant eli- 
gibility categories; (3) Land eligibility; (4) user 
charges; (5) industrial cost recovery; (6) grants for 
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individual systems; (7) combined steps 2 and 3 
grants; (8) training facility grants; (9) Buy Amer- 
ica, cost-effectiveness analysis; and (10) reserve 
capacity. An interim regulation implements section 
205 (g) of the FWPCA. These regulations make 
funds available to states to manage the construc- 
tion grant program, to hire qualified staff and to 
provide training necessary to effectively carry out 
delegated functions. (Fortin-Florida) 

W79-07884 


THE ECONOMIC IMPACT OF ALTERNATIVE 
CYANIDE STANDARDS IN ILLINOIS, 

IIT Research Inst., Chicago, IL. 

L. Huff, and J. Huff. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-269 179, 
Price codes: A1l3 in ew copy, AOl in microfiche. 
Illinois Institute for Environmental Quality Doc. 
No. 77/3, March, 1977, 288 p. 


Descriptors: ‘*Illinois, ‘*Standards, *Effluents, 
*Water pollution, *Environmental effects, Eco- 
nomics, Economic impact, Cost-benefit analysis, 
Chemical wastes, Water quality control, Water 
quality standards, Regulation, Industrial wastes. 


The objective of effluent and water quality stand- 
ards is protection of the rivers and the streams and 
their bodie biota. Modifications to the present cya- 
nide effluent standard have been pro by the 
Illinois Petroleum Council, Metropolitan Sanitary 
District of Greater Chicago, and Republic Steel. 
To determine an appropriate standard based on an 
economic analysis, the magnitude of the existing 
problem was delineated. Four major segments dis- 
charge cyanide in Illinois: (1) steel producing; (2) 
petroleum refining; (3) platers; and (4) municipal- 
ities. Seventy dischargers in 10 categories were 
committing cyanide discharge violations. Effluent 
regulations are used to maintain a certain level of 
water quality. Such regulations impose costs on 
one group while others benefit from the water 
quality. Complete waterway protection for all uses 
is attained at the most stringent effluent standard. 
At increasing effluent levels, some incremental 
damage may occur to the environment. The exist- 
ing cyanide effluent standard, if rigorously en- 
forced, will result in substantial monetary loss in 
Illinois industrial output. With a standard allowing 
more effluent the decrease in costs imposed is 
greater than the increase in possible environmental 
anny (Ewing-Florida) 

W79-07885 


CONSERVATION DISTRICTS AND _ 208 
WATER QUALITY MANAGEMENT-NON- 
POINT SOURCE IDENTIFICATION AND AS- 
SESSMENT, SELECTION OF BEST. MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


COAL MINE WATER POLLUTION - LEGAL 
AND REGULATORY ISSUES: A SURVEY, 

For primary bibliographic entry see Field 5B. 
W79-07887 


WETLANDS RELATED LEGISLATION IN THE 
UNITED STATES, 

Miami Univ., Coral Gables, FL. School of Law. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-269 660, 
Price codes: AOS in paper copy, A01 in microfiche. 
Sea Grant Special Report No. 11, May, 1977. 14 p, 
1 append. 


Descriptors: *Wetlands, *Legislation, *Regulation, 
*Coasts, State governments, United States, Water 
policy, Administrative agencies, Land manage- 
ment, Land use, Marshes, Swamps. 


Commensurate with increased concern for the en- 
vironment is a growing realization of the need for 
special protection of certain areas that have excep- 
tional environmental importance. Wetlands in their 


natural state serve a number of important functions 
for both man and the general environment. Large- 
ly unbridled and unregulated development resulted 
in destruction of large wetlands areas. State legisla- 
tures ually responded to the public outrage 
that followed. Several methods of general adminis- 
tration of wetlands legislation are described and 
discussed. A state regulation for the protection of 
wetlands may constitute a taking of a landowners 
property for which just compensation is required. 
A taking occurs under the 14th Amendment when 
the regulation deprives a landowner of all reason- 
able (economical) use of his property. Arranged in 
a state-by-state order, this publication lists statutes, 
provides definitions, explains briefly prohibited ac- 
tivities, lists administrative schemes and gives 
standards for the use and development of both 
inland and coastal wetlands of the United States. 
(Fortin-Florida) 

W79-07888 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 2E. 
W79-07889 


WATER RIGHT LAWS AS THEY AFFECT 
LAND ACQUISITION AND CONSTRUCTION, 
Montana State Univ., Bozeman. Center for Inter- 
disciplinary Studies. 

For primary bibliographic entry see Field 4A. 
W79-07891 


PROBLEMS AFFECTING USEFULNESS OF 
THE NATIONAL WATER ASSESSMENT 
WATER RESOURCES COUNCIL, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07893 


UPDATING GROUNDWATER LAW: NEW 
WINE IN OLD BOTTLES, 

R. J. Adams. 

Ohio State Law Journal, Vol. 39, No. 3. p 520-41, 
1978. 


Descriptors: *Ohio, *Groundwater, *Groundwater 
resources, Water supply, Water shortage, Water 
policy, Water law, *Water allocation(Policy), 
Water resources, State governments, Legislation, 
Common law. 


There has been considerable talk of an impending 
water crisis. Groundwater may be called upon to 
fill an increasing proportion of total water demand. 
Groundwaters are typically ‘usable without the 
vast expenditures necessary to build dams and ac- 
uire surface acreage to be flooded. Groundwaters 
requently have useful characteristics not shared 
with surface waters: (1) uniformity of temperature 
and composition and (2) relative freedom from 
pollution. Groundwater use is increasing at a rate 
faster than surface water use. This has heightened 
concern in Ohio about the ability of common-law 
rules to continue beneficial, efficient and equitable 
distribution of existing groundwater resources. 
Concern about conflicts between competing users 
resulted in new legislation which allows the Ohio 
Division of Water to intercede as a fact finder, but 
which does not affect the legal rules for allocating 
groundwater. A fundamental allocation question 
has become more important: Should Ohio continue 
to distribute groundwater according to the present- 
ly used absolute ownership rule. The ‘knowledge 
doctrine’ should be adopted. This doctrine is easily 
integrated with surface water management rules, 
and is consistent with the common law and Ohio 
law. (Ewing-Florida) 
W79-07894 


WATER WAY PRESERVATION: THE WILD 
AND SCENIC RIVERS ACT OF 1968, 

S. K. Goodell. 

Boston College Environmental Affairs Law 
Review, Vol. 7, No. 1, p 43-82, 1978. 
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Descriptors: *Rivers, *River regulation, *Wild 
river act, *Ecology, Water law, Legal aspects, 
Conservation, Federal government, State govern- 
= Legislation, Regulation, Environmental ef- 
ects. 

This country’s rivers have fallen victim to exces- 
sive industrialization, abusive land use, and an 
overall move to commercialize the recreational 
value of free-flowing rivers. In 1968, Congress 
passed the Wild and ic Rivers Act to prevent 
the decay of free-flowing rivers. Many states have 
responded with ‘mini-wild and scenic river sys- 
tems.’ This ri has created a fairly — 
hensive regulatory network with the potential to 
protect many valuable waterways. 
wild and scenic rivers system and its impact on 
waterway peetiios over the last ten years are 
reviewed. The legislation’s mechanics are analyzed 
with emphasis on two major problems: delays and 
increased costs. Causes of these lems are dis- 
cussed and solutions suggested. Various state sys- 
tems are surveyed. In particular, the Oregon wild 
and scenic rivers program is examined to consider 
the possible application of certain state preserva- 
tion devices to the federal system. Realizing the 
delicate balance between the conservation efforts 
of the Act and conflicting private pr y inter- 
ests is discussed in the context of lew River 
controversy - an example of the problems created 
when the equilibrium between these two interests 
is disturbed. (Ewing-Florida) 

W79-07895 


GROUND AND SURFACE WATER IN NEW 
URANIUM MINING AND MILLING, 


62, October, 1978. 


Descriptors: *New Mexico, *Groundwater, 
*Water pollution, *Uranium radioisotopes, Legisla- 
tion, Environmental effects, Federal water pollu- 
tion control act, Water pollution sources, 
aspects, Effluents, Water law. 

The uranium companies’ methods of mining, mill- 
ing, and waste dis affect both surface and 
ground waters in New Mexico. Both federal and 
state a re have enacted statutes, the Federal 
Water Pollution Control Act (FWPCA) and the 
N. M. Water Quality Act, intended to balance the 
need to protect water with the need to produce 
uranium. The federal Environmental Protection 
Agency is reluctant to incorporate the New Mexi- 
co’s groundwater regulations and control dis- 
charges upstream from the National Pollution Dis- 
charge Elimination System outfall. This reluctance 
exemplifies one of the major difficulties in control- 
ling uranium companies-lack of resources. Another 
problem is that uranium companies can prolong 
adjudicatory hearings for many years, and may 
successfully thwart the state’s regulation. If the 
New Mexico court is swayed by the companies’ 
argument, it may be another five years until dis- 
charges are controlled. Both the federal act and 
state regulations should be much stronger. Dis- 
charges to groundwater should be controlled by 
the PCA. (Ewing-Florida) 

W79-07896 


HARBOR LINES AND THE PUBLIC TRUST 
DOCTRINE IN WASHINGTON NAVIGABLE 
WATERS, 

Washington Univ., Seattle. School of Law. 

For primary bibliographic entry see Field 4C. 
W79-07897 


po THE. COAST: THE BRITISH EXPERI- 


Saint Catherine’s Coll., Cambridge (England). 

J. A. Steers. 

Coastal Zone Management Journal, Vol. 4, No. 1/ 
2, p 7-22, 1978, 1 fig. 


Descriptors: *Foreign countries, *Coasts, *Conser- 
vation, Ecology, Shores, Environment, Environ- 
mental effects, Planning, Protection, Land re- 
sources. 
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Since the mid-twentieth century, steps have been 
tiken to conserve the Great Britain coast. Official 
ad unofficial bodies have interacted to try to save 
the coast. Prior to 1965, the National Parks Com- 
mittee and Nature Conservancy worked as inde- 
it bodies with coastal conservation and pro- 
tection at the forefront of their activities. In 1965, 
the National Environment Research Council was 
created to encourage and support research in the 
earth sciences and ecology, disseminate advice and 
knowledge, establish and manage nature reserves, 
make grants and appoint committees. National and 
local trusts have also played an important role in 
saving parts of the coast. Many local coastal re- 
serves are concerned with smaller areas. Many 
instances of coastal alteration can be cited, includ- 
ing planned residential development and the results 
fail discovery. The eng is now aware of 
dangers which could result from such changes. 
The essential point is that all interests must be 
discussed and assessed before any of the coast 
isto be developed. (Ewing-Florida 
W79-07899 


RE-EEMERGENCE OF A CONTROVERSY: EN- 
FORCING ACREAGE LIMITATION, 

C.H. Coleman. 

Harvard Environmental Law Review, Vol. 2, p 
329-41, 1978. 


Descriptors: *Agriculture, *Land use, *Water 
wers, *Irrigation, Judicial decisions, Administra- 
tive agencies, Farms, Cost-benefit theory, Environ- 
mental effects, Legislation. 


In 1902, Congress passed the Reclamation Act. 
The purpose was to encourage the development of 
small family farms in the west. The Act required 
water users to reside on the irrigated land and 
limited to 160 acres the amount of land any one 
landowner could irrigate with federally-provided 
water. Some felt the Act was unenforceable, and 
hampered economically-efficient agricultural de- 
velopment. Others believed it the best means of 
preventing monopoly of land and water. An 
ueasy compromise resulted. Neither provision 
was repealed, but the pattern of enforcement in- 
cluded many special exemptions and modifications, 
listed here. Three court decisions and Department 
of Interior’s proposed regulations indicate a trend 
toward a stricter enforcement policy. The implica- 
tions of the recent decisions, including their poten- 
tial impact on the environment, are explored. The 
stricter enforcement policy raises difficult ques- 
tions, such as, how widespread the effects of the 
proposed rules will be, whether advances in farm 
technology have made 160-acre farms economical- 
ly unfeasible, and whether the federal government 
id continue to subsidize project-water users. 
(Horwich-Florida) 
W79-07900 


WATER LAW PROBLEMS OF SOLAR HY- 
DROGEN PRODUCTION, 

M. M. Eisenstadt. 

Natural Resources Journal, Vol. 18, No. 3, p 521- 
4. July, 1978. 


Descriptors: *Hydrogen, *Water utilization, 
‘Energy, *Energy conversion, Federal water pol- 
lution control act, Prior appropriation, Brackish 


water, Acquifers, Surface water, Water law, Water 


supply, Water demand, Economics. 


Solar energy is a prime candidate as a source for 
hydrogen production. The areas of the United 
States that receive the most sunlight are the south- 
western states and Florida. If hydrogen economy 
becomes a reality and southwestern surface water 
is used for hydrogen production, the water re- 
quirements could dry up the southwestern rivers. 
The economic and technological aspects of the 
problems involved in using brackish water, from 
solated acquifers, for hydrogen production indi- 
cate that both the water and technology are pres- 
ently available. The legal problems are no more 
seetcated than those dealing with surface water. 

ile the cost of using brackish water would be 
jightly higher than that of fresh water, the cost 
might be justified, for brackish water would pre- 
vent damage to both the ecology and southwestern 
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citizens’ lifestyle. Under its police power, the fed- 
eral government could acquire as much surface 
water as needed to produce hydrogen. Commenta- 
tors say the environmental damage must be bal- 
anced against the economic advantage of using 
surface water instead of brackish groundwater. 
(Fortin-Florida) 

W79-07901 


ACREAGE AND RESIDENCY LIMITATIONS 
IN THE IMPERIAL VALLEY: A CASE STUDY 
IN NATIONAL RECLAMATION POLICY, 

A. K. Kelley. 

South Dakota Law Review, Vol. 23, No. 3, p 621- 
61, Summer, 1978. 


Descriptors: *Reclamation, *Irrigation, *Judicial 
decisions, Irrigation programs, Legislation, Arid 
lands, Water delivery, Water distribution, Legal 
aspects, Water policy, Water resource develop- 
ment. 


Since the turn of the century, irrigation in the arid 
areas of the western United States has become 
important. Much of the irrigation is made possible 
by federal reclamation projects. A controversial 
issue that arises regularly is who shall benefit from 
the water provided from these projects. Parties 
ranging from large corporate agricultural com- 
bines to the poorest of migrant farm workers have 
become aware of the opportunities presented by 
this ‘liquid gold’. The areas receiving the greatest 
amount of commentary are the acreage limitation 
and the residency requirement, which limit water 
— from federal reclamation projects. In the 
case of United States v. Imperial Irrigation, the 
Ninth Court of _— to decide whether 
restrictions should be placed upon water delivery 
in the prosperous Imperial Valley. Unfortunately, 
the court used an inflexible standing test to avoid 
analyzing the extremely significant residency re- 
quirement issue. The court’s treatment of the acre- 
age limitation question, demonstrated a proper rec- 
ognition of the vital policies formin; founda- 
tion of the reclamation laws. (Fortin-Florida) 
W79-07902 


RESERVED WATER’ RIGHTS, INDIAN 
RIGHTS AND THE NARROWING SCOPE OF 
FEDERAL JURISDICTION: THE COLORADO 
RIVER DECISION, 

Wayne State Univ., Detroit, MI. Coll. of Law. 
R. H. Abrams. 


’ Stanford Law Review, Vol. 30, No. 6, p 1111-48, 


July, 1978. 


Descriptors: *Federal-state water rights conflicts, 
*Water rights, *Federal jurisdiction, Judicial deci- 
sions, Jurisdiction, Water law, Indian reservations, 
State jurisdiction, Federal government, Arid lands. 


In 1976, the United States Supreme Court decided 
Colorado River Water Conservation District v. 
United States. The court held that principles of 
judicial administration relating to the ‘contempora- 
neous exercise of concurrent jurisdictions’ require 
that federal courts abjure congressionally ted, 
previously-attached jurisdiction of fed claims 
to reserved water rights. By establishing state 
courts as the primary forum for adjudicating all 
water rights within state boundaries, this decision 
dramatically extends state courts’ control over re- 
served rights claims. This includes claims by the 
federal government as trustee for American Indian 
lands withdrawn by treaty or other congressional 
action. Although the decision did not abolish con- 
current jurisdiction, it virtually assured adjudica- 
tion of all claims in state courts. State courts may 
discriminate against federal claims in favor of state 
and private uses. The arguments favoring a federal 
forum are especially strong for reserved rights 
claimed on behalf of American Indians. Either the 
Court should reexamine the Colorado River deci- 
sion, or, Congress should clarify the McCarron 
Amendment. Otherwise, the federal district courts 
must strike a new balance on a case-by-case basi 
by declining to dismiss or remand Indian reserved 
rights claims. (Fortin-Florida) 

W79-07903 
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PAERT V. UNITED STATES: A DEHYDRA- 
TION OF PRIVATE GROUNDWATER USE, 
M. P. Bouret. 
California Western Law Review, Vol. 14, No. 2, p 
382-417, 1978. 


Descriptors: *Federal-state water rights conflicts, 
*Groundwater, *Water rights, *Reservation doc- 
trine, Federal government, State governments, Ju- 
dicial decisions, Implied benefits, Arid lands, Un- 
derground, Prior appropriation. 


During the last twenty years, the relationship be- 
tween the western states and the federal govern- 
ment re ing water rights has steadily deterio- 
rated. The problem was recently exacerbated by 
the United States Supreme Court in Cappaert v. 
United States. The Court held that when the feder- 
al government established Devils’ Hole National 
Monument in Nevada, it impliedly reserved rights 
to unappropriated underground water which could 
not be fawhully encroached upon by adjacent land- 
holders. The implied reservation doctrine was ex- 
for the first time to underground waters. 
en the federal government reserves land, it also 
reserves sufficient water to accomplish the purpose 
for which the land was taken. Landowners adja- 
cent to the federal reservation have no idea how 
the governments’ needs will affect their water 
supply until notified that their water use must be 
stopped or curtailed. This may be a taking of lands 
without prior notice and any compensation. The 
future demand for underground water supplies in 
the public and private sectors mandates a quantifi- 
cation of recordation of, and compensation for 
surface and underground water rights. (Fortin- 
Florida) 
W79-07904 


ACID COAL MINE DRAINAGE: PAST POLLU- 
TION AND CURRENT REGULATION, 

West Virginia Univ., Morgantown. Coll. of Law. 
P. C. McGinley, and J. J. Sweet. 

Duquesne Law Review, Vol. 17, No. 1, p 67-97, 
1978-79. 


Descriptors: *Acid mine water, *Mine acids, 
*Mine drainage, Mine waters, Mine wastes, Feder- 
al water — control act, Mining, Pollutants, 
Water pollution, Water pollution effects. 


A cornerstone of the Carter Administration’s 
energy program is the use of the country’s ex- 
tremely large bituminous coal reserves as a prima- 
ty fuel source. The coal fuel cycle has an impact 
on air, water and land quality, and plant and 
animal life. Perhaps the most serious environmen- 
tal problem with the mining of bitumenous coal is 
the production of the ecologically damaging acid 
mine drainage (AMD) from’ deep and surface 
mines. An analysis of the early AMD cases suggest 
a judicial acceptance of the inevitability of such 
pollution. A practical and economically feasible 
method of treatment or abatement was not be- 
lieved to exist. The court’s failure to impose effec- 
tive restraints on coal operators for AMD pollu- 
tion, which occurs during and after mining, pro- 
vided the coal industry substantial incentive to 
develop new abatement technologies. Only since 
the enactment of the Federal Water Pollution Con- 
trol Act and vigorous enforcement of state envi- 
ronmental protection laws have great strides been 
made in developing and applying effective AMD 
abatement technology. (Fortin-Florida) 

W79-07905 


RECENT CONGRESSIONAL ACTION ON 
OUTER CONTINENTAL SHELF OIL AND GAS 
DEVELOPMENT, 

F. Craft, Jr. 

Tulsa Law Journal, Vol. 13, No. 4, p 742-50, 1978. 


Descriptors: *Continental shelf, *Legislation, *Oil, 
Coasts, Oil wells, Legal aspects, Administrative 
agencies, State governments, Federal jurisdiction, 
Federal state water rights conflict. 


The energy crisis has increased the demand for oil 
and production from the ocean floor adjoining 
the United States coast. These demands conflict 
with the need to avoid ocean pollution and pre- 
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serve the coastal environment. The issue is further 
sapeeeeiad by jurisdictional assertions between the 
federal and state "pbenpre- and among member 
nations which will meet at the 1978 United Nations 
Conference on the Law of the Seas. The relevant 
issues in the Outer Continental Shelf bill are: (1) 
whether to lease before or after all environmental 
questions are answered; (2) whether to accelerate 
or halt leasing until the need has been thoroughly 
demonstrated; (3) how much influence state and 
local governments should have in development; (4) 
what revisions of the bidding system are necessary; 
and (5) what types of antitrust reviews should be 
available. Unfortunately, Congress to date has ig- 
nored the need to increase domestic production. 
Congress is still preoccupied with enacting envi- 
ronmental legislation which grew out of the causes 
of the early 1970's. (Fortin-Florida) 

W79-07906 


ASSESSMENT OF CIVIL MONETARY PENAL- 
TIES FOR WATER POLLUTION: A PROPOS- 
AL FOR SHIFTING THE BURDEN OF PROOF 
REGARDING DAMAGES, 

D. P. Taylor. 

Hastings Law Journal, Vol. 30, No. 3, p 651-82, 
January, 1979. 


Descriptors: *Water pollution, *Damages, *Penal- 
ties, *Economics, Water quality, Legislation, Judi- 
cial decisions, Administrative agencies, Effluents, 
Cost allocation, Compensation. 


The issue of assessing and imposing the appropriate 
amount of civil and monetary penalties for viola- 
tion of water quality statutes is not unique to 
California; it arises in many other states and at the 
federal level because such penalties have become a 
key enforcement remedy in environmental legisla- 
tion. Depending on the particular statutory 
scheme, such penalties may be assessed and im- 
posed by administrative agencies or by the courts. 
The efficiency of the penalties is determined large- 
ly by the method of assessment and imposition 
used. Uncertainty often arises in judicial assessment 
proceedings because it is unclear what need be 
eee and by whom under the penalty statute. 

ffective water pollution enforcement will be frus- 
trated of the state is required to bear the burdens of 
proof concerning damages. The proposal is that a 
showing of statutory violation would raise a rebut- 
table presumption of a maximum $10,000 per day 
penalty. This amount is considered appropriate to 
deter future violation and compensate for unquan- 
tifiable harm. The polluter then must prove a 
lower amount was warranted. (Fortin-Florida) 
W79-07907 


PROTECTING MASSACHUSETTS WET- 
LANDS, 

Suffolk Univ., Boston, MA. 

A. D. Dawson. 


Suffolk University Law Review, Vol. 12, No. 4, p 
755-95, 1978. 


Descriptors: *Regulation, *Wetlands, *Flood- 
plains, *Massachusetts, Land fills, Coastal marshes, 
Zoning, Permits, Floods, Flood control, Flood 
protection, Water supply, Natural resources, 
Marshes, Compensation, Excavation, Shores, 
Sowarere waters, Tidal waters, Constitutional 
aw. 


Massachusetts has enacted a variety of laws de- 
signed to protect wetlands and floodplains. State 
and local regulatory activity has produced much 
litigation. Massachusetts’ case law may foreshadow 
decisions elsewhere as environmental laws collide 
with the expanding interests of private landowners. 
Massachusetts cases and references to the decisions 
from other states that have most influenced Massa- 
chusetts courts in providing wetland protection are 
concentrated upon. There are four parts: (1) an 
overview of Massachusetts statutes; (2) a discus- 
sion of judicial decisions concerning wetlands, in- 
cluding a detailed analysis of the most recent case, 
MacGibbon v. Board of Appeals of Duxbury 
(MacGibbon III). MacGibbon III may signal a 
reversal of the liberal trend regarding the taking 
issue in environmental cases; (3) a comparision of 
MacGibbon III with other states’ decisions; and (4) 


a summary of lessons derived from Massachusetts 
cases and statutes, which may be useful to lawyers, 
legislators and administrators who seek to protect 
wetlands through governmental regulation. 
(Coffey-Florida) 

W79-07908 


eo GROUNDWATER LAW IN ARIZO- 


iA, 
M. N. Goodman. 
Arizona State Law Journal, Vol. 1978, No. 2-3, p 
205-24, 1978. 


Descriptors: *Arizona, *Groundwater, *Legisla- 
tion, *Regulation, Legal aspects, Water law, Water 
policy, Water supply, Federal government, State 
governments. 


The state of groundwater law in Arizona has never 
been certain. Historical developments are unrav- 
eled to determine whether they are useful in inter- 
preting the 1977 Groundwater Act (Act) in devel- 
oping a sound water policy for the future. Three 
aspects of the Act apt to provoke more litigation 
are examined. These provisions relate to: (1) 
groundwater transfers; (2) rights, liabilities and 
remedies under the Act; and (3) a moratorium on 
the establishment of additional critical ground- 
water areas. The Groundwater Management Study 
Commission created by the Act and the constitu- 
tional problem it raises are viewed. The implied 
reservation problem resulting from the fed liti- 
gation is discussed. The Arizona legislature has 
acted occasionally to relieve the pressures created 
by the water scarcity, but it appears to act more 
out of desperation than determination to resolve a 
serious problem. The Act is no exception. It is a 
stop-gap measure which seems to raise more prob- 
lems than it solves. (Ewing-Florida) 

W79-07909 


FEDERAL ENFORCEMENT PROCEEDINGS 
UNDER THE 1977 CLEAN WATER ACT, 

S. L. Hartman. 

an Law Quarterly, Vol. 51, No. 4, p 884-911, 
1978. 


Descriptors: *Federal government, *Legislation, 
*Regulation, *Water pollution control, Federal 
water pollution control act, Water quality control, 
Waste treatment, Legal aspects, Water law, Stand- 
ards, Water pollution. 


The 1977 Clean Water Act (CWA) amended the 
Federal Water Pollution Control Act (the Act). 
The amendments’ enactment signified a growing 
Congressional awareness that cleaning up this na- 
tion’s waters will be a more complex task than 
initially anticipated. The failure of the Act to pro- 
vide for flexibility in enforcing 1977 deadlines 
would have created a near impossible task for the 
federal Environmental Protection Agency and the 
courts. While addressing itself to the problem of 
such inflexibility, the CWA has serious deficien- 
cies. Congress has given relief to sewage treatment 
works unable to achieve compliance due to inad- 
equate or nonexistent federal funding, but the relief 
was only helpful to relieve past funding deficien- 
cies. The relief does not extend to future difficul- 
ties. Although state and federal roles in the Nation- 
al Pollutant Discharge Elimination System pro- 
gram have been clarified, the CWA provides no 
guidance if permits or guidelines are issued in an 
untimely manner. To the extent that these prob- 
lems remain in the Act, Congress has failed to ease 
the burden on the administrative and judicial proc- 
esses. (Ewing-Florida) 

W79-07910 


THE LOSS OF PUBLIC TIDELANDS TO PRI- 
VATE PARTIES THROUGH UNCONSTITU- 
TIONAL LAND TRADES, 

L. Martyn, and H. Bohner. 

San Francisco University Law Review, Vol. 13, 
No. 1, p 39-61, 1978. 


Descriptors: *California, *Coasts, *Land = re- 
sources, *Public rights, Public lands, Legal aspects, 
Legislation, Constitutional law, Control, Judicial 
decisions, Conservation. 
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In 1850, California became the owner of all the 
land in the state subject to the ebb flo and flow of 
the tide. These public tidelands are being filled and 


lost to private development — provisions of 
the California Constitution which prohibit private 
ownership and monopoly of the tidelands. If the 
visions of the California Constitution were en- 
forced, loss of the tidelands to private development 
could be substantially red or halted. The loss 
of the tidelands is due, at least in part, by the state's 
failure to properly map and inventory its tidelands 
and by pean pan a of ti 
tween state private elopers. 
could be taken to alleviate further i 
public trust lands: (1) Public Resources Code 
tion 6307, authorizing —— of state-owned 
lands for private lands of value, should be 
declared unconstitutional; OQ courts should strin- 
gently review eo determination freeing 
tidelands from ublic trust; and (3) revenue 
from oil and mi derived from patented tide- 
lands should belong to the state tidelands trust 
fund. (Ewing-Florida) 
W79-07911 


af 


PUEBLO INDIAN WATER RIGHTS: WHO 
WILL GET THE WATER, ; 
A. P. Ma 3 

Natural Resources Journal, Vol. 18, No. 3, p 639- 
58, 1978. 


Descriptors: *New Mexico, *Pueblo water ri 
*Reservation doctrine, Water law, Judicial deci 


sions, Legal aspects, Appropriation, Federal-state 
water . ts conflicts, Federal government, Water 
control. 


The basic issue before the court in New Mexico v. 
Aamodt was whether Pueblo water uses were con- 
trolled by state water law based on the doctrine of 
prior appropriation. The court held that pueblo 
water rights were not subject to state law. Court 
decisions have placed the pueblos firmly under the 
protection of federal government. The court 
suggested that the pueblo water rights may be 
reserved rights. The landmark case ing re- 
served rights is Winters v. United States. The 
Winters trine states that a land reservation 
established by treaty carries with it an implicit 
reservation of water, the amount being determined 
by the purpose of the reservation. The doctrine has 
not been confined to lands reserved by treaty. The 
court’s suggestion, that the Pueblos may have re- 
served rights, may become the formulation of a 
new test. Under this test, the existence of such a 


the Winters Doctrine. (Ewing-Florida) 
W79-07912 


GROUNDWATER - A FILTER FOR A MUDDY 
ISSUE. (LANDOWNERS’ RIGHTS TO 
GROUNDWATER AS GOVERNED BY THE NE- 
BRASKA PREFERENTIAL USE STATUTE), 

A. R. Bosch. 

Creighton Law Review, Vol. 12, No. 1, p 431-45, 
Fall, 1978. 


Descriptors: *Nebraska, *Groundwater resources, 
*Water allocation(Policy), Water policy, Water 
supply, Water resources, State governments, Judi- 
cial decisions, Legal aspects, Groundwater. 


In the recent case of Prather v. Eisenmann, the 
Nebraska Supreme Court clarified Nebraska law 
on groundwater use. There are four basic legal 
theories governing groundwater use: (1) the Eng- 
lish/absolute ownership rule; (2) the American/ 
reasonable use nF ye California/correlative 
rights doctrine; an the prior appropriation 
fp The English we ue nat me landowner 
has an absolute right to take the water beneath his 
land for any use, regardless of the effect on an 
adjoining landowner. The American rule limits a 
landowner’s use to beneficial purposes having a 
reasonable relationship to his overlying land, re- 
gardless of the effect on the water supply to adja- 
cent landowners. The correlative rights doctrine 
gives each landowner an equal and correlative 
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right to make beneficial use of the groundwater. 
The 9 shoal appropriation doctrine grants priority to 
the first person who adopts a beneficial use of the 
water. Although Prather discussed the develop- 
ment of groundwater law, the decision was based 
soley on the Nebraska Preferential Use Statute 
which provides that preference in the use of under- 
ground water shall be given to those using the 
water for domestic purposes. (Ewing-Florida) 
W79-07913 


PROPOSED RULES FOR ADMINISTERING 
THE ACREAGE LIMITATION OF RECLAMA- 
TION LAW, 

N. Jones. 

Natural Resources Journal, Vol. 18, No. 4, p 933- 
40, October, 1978. 


Descriptors: *Reclamation, *Regulation, *Legisla- 
tion, *Irrigation water, Federal government, Judi- 
cial decision, Legal aspects, Irrigated land, Irriga- 
tion, Land use, Administration. 


In a recent Ninth Circuit Court opinion, the limita- 
tion on land an individual may own in an irrigation 
district receiving federal reclamation water was 
aged to California’s Imperial Irrigation District. 
e current acreage limit of 160 acres was adopted 
in the 1926 Omnibus Adjustment Act, but has not 
been enforced. Pursuant to court order, the Bureau 
of Reclamation has pro; tules for enforcement 
of the acreage limitation. The rules restate the 
purpose of the limitation: (1) to provide for a 
maximum number of farmers; (2) to widely distrib- 
ute the benefits; (3) to promote family-sized owner- 
operated farms; and (4) to preclude speculation. 
Lands exceeding the acreage limitation may only 
receive water if the owner executes a recordable 
contract for sale of that land. Availability notices 
are then published and the land sold at an ap- 
proved price. The proposed rules would also: (1) 
ighten the criteria for eligible purchasers; (2) pro- 
vide for impartial selection of purchasers; and (3) 
restrict leasing of the excess lands. Sale and resale 
prices are subject to approval. Enforcement will 
meet serious opposition and may disrupt agricul- 
tural operations. Such a change in land-use pat- 
terns may be unfeasible for present farming meth- 
ods. (Ewing-Florida) 
W79-07914 


ACID MINE DRAINAGE AND THE CLEAN 
WATER ACT, 

Maryland Dept. of Natural Resources, Annapolis. 
Water Resources Administration. 

S. S. Golfman. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
112-113. Interstate Commission on the Potomac 
River Basin, Rockville, Md. Technical Publication 
78-2. 


Descriptors: *Mine drainage, *Legislation, *Feder- 
al Water Pollution Control Act Amendments of 
1972, *Pollution abatement, *Water pollution con- 
trol, Mine wastes, Acid mine water, Water pollu- 
tion, Water pollution sources, Financing, Govern- 
ment finance, Government support, Maryland. 


Active and abandoned mines are given considera- 
tion in the water quality management plans to be 
developed by each State under the Federal Water 
Pollution Control Act Amendments of 1972 (P.L. 
92-500). In Maryland the Bureau of Mines of the 
Energy and Coastal Zone Administration is re- 
sponsible for controlling abandoned mine drainage, 
and water quality associated with active mines is 
charged to the Water Resources Administration 
Section 208 of P. L. 92-500 requires the develop- 
ment and implementation of a management plan to 
identify mine-related sources of pollution, includ- 
ing abandoned surface and underground runoff, 
and to prescribe methods and procedures to con- 
trol them. The Federal government provides funds 
for mine water pollution control demonstrations 
under Section 107 of P. L. 92-500, but no imple- 
mentation funds are provided to correct pollution 
from abandoned mines. The demonstration funds 
have been used by Maryland and other States to 
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aid in developing abatement techniques. Maryland 
acknowledged that the responsibility for aban- 
doned mine pollution is statewide by enacting the 
Abandoned Mine Drainage Control Act, which 
authorized the prevention, control, and abatement 
of pollution from abdandoned mines, and provided 
$5 million to implement the provisions. Other leg- 
islation provides for a surcharge of 15 cents/ton of 
coal mined to be leveled, and a fee of $40/acre of 
affected land surface to provide a continuous flow 
of funds for abatement projects. The State will 
match each $40 put into the fund. (Davison-IPA) 
W79-07978 


CONGRESSIONAL PERSPECTIVES ON 
CLEAN WATER, 

Committee on Environment and Public Works (U. 
S. Senate), Washington, DC. 

P. T. Cummings. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, er Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
179-181. Interstate Commission on the Potomac 
one Basin, Rockville Md. Technical Publication 


Descriptors: *Water pollution control, *Pollution 
abatement, *Legal aspects, *Legislation, *Water 
Pollution Control Act Amendments of 1972, 
Water quality control, Water quality standards, 
Water pollution sources, Committee on Environ- 
ment and Public Works, Potomac River basin. 


The a intent behind the 1972 Federal 
Water Pollution Control Act Amendments (P. L. 
92-500) is examined. The full implications of the 
Act and its philosophy are contained in its first 
sentence: ‘The object of this Act is to restore and 
maintain the chemical, physical and biological in- 
tegrity of the Nation’s Waters.’ That congress has 
declared water pollution illegal is implicit in the no 
discharge goal of Section 101. To implement the 
basic decision that the Nation’s waters are not to 
be used for waste disposal, Congress established 
regulatory and enforcement strategy and a system 
of subsidies to localities to aid in achieving the 
goals of the Act. The three basic principles in the 
act are: (1) to protect and restore the integrity of 
the natural systems in the Nation’s waters, (2) 
man’s activities are presumed to interfere with the 
Act’s objective, and (3) the burden lies on the 
person who wishes to put something in the water 
to show that he will not interfere with the means 
to attain the Act’s goals. The intent is to try to 
make man’s activities compatible with the Act 
rather than restoring Pre-Columbian America. 
Issues before the Committee on Environment and 
Public Works for 1977 and 1978 include a review 
of the act, the mechanisms available for controlling 
nonpoint sources of pollution, funding of controls 
for storm-water run-off, the bioaccumulation and 
persistence of toxic pollutants, and acid mine drain- 
age. (Davison-IPA) 

W79-07991 


PROTECTING AQUATIC LIFE: WHAT CAN 
THE LAYMAN DO, 

E. Wesely. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, oe Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
182-184. Interstate Commission on the Potomac 
River Basin, Rockville, Md. Technical Publication 
78-2. 


Descriptors: *Aquatic life, *Preservation, *Protec- 
tion, *Attitudes, *Social function, Psychological 
aspects, Social values, Decision making, Social 
impact, Environmental effect, Social participation, 
Ecology, Pollution abatement, Water pollution 
control, Water quality standards. 


A board member of the C and O Canal Association 
expresses his ideas and philosophy concerning the 
layman’s role in protecting aquatic life. Examples 
are presented of lay participation in preventing the 
enactment of legislation which would result in 
environmentally harmful consequences, and grass 


roots action to seek environmental preservation 
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through legislation. It is thought that a skeptical 
attitude toward professional studies will aid the 
layman in maintaining his objectivity with regard 
to studies which appear to distort his own observa- 
tions. In testimony before the Maryland Public 
Service Commission a representative of an institu- 
tion which had monitored the aquatic environment 
of the Potomac River at the site of an electric 
powerplant for several years stated that the plant’s 
discharge water was never sampled. Laymen sam- 
pled the plant’s discharge plume in preparing evi- 
dence for the same hearing. Laymen also produced 
evidence that the electric power company had 
been discharging waste fly ash into the C and O 
Canal for several years. These and other examples 
of laymen monitoring institutional activity indicate 
that the role of the layman in protecting the envi- 
ronment is that of the ‘watch dog’. (Davison-IPA) 
W79-07992 


LEGAL AND SCIENTIFIC PERSPECTIVES, 
Environmental Defense Fund, East Setauket, NY. 
Eastern Water Resources and Land Use Program. 
J. T. B. Trip, and R. H. Harris. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. D. and Mason, W. T., Eds., 1978. p 
185-189, 4 tab, 14 ref. Interstate Commission on the 
Potomac River Basin, Rockville, Md. Technical 
Publication 78-2. 


Descriptors: *Federal Water Pollution Control 
Act Amendments, *Planning, *Water pollution 
control, *Pollution abatement, *Water quality, 
*Water quality standards, Water pollution, Man- 
agement, Legal aspects, Water resources, Protec- 
tion. 


The Potomac estuary is extremely polluted from 
nutritional inflows from the upper basin, combined 
sewer discharges in the metropolitan area, and 
direct discharges from sewage plants. At present 
no comprehensive plan exists for protecting bio- 
logical resources, yet waste water treatment plants 
are being designed and constructed and decisions 
are being made about the location of discharges to 
the Potomac basin. Control of toxic pollutants into 
the Potomac River is essential to protect the bio- 
logical resources, but little effort has been made to 
identify and control them, and EPA has not given 
much guidance in dealing with them. Due to lack 
of an effective plan to achieve the water quality as 
set forth in the 1972 Federal Water Pollution Con- 
trol Act Amendments (FWPCAA), EPA denied 
application for a construction grant for the Dicker- 
son treatment plant in Montgomery County, Mary- 
land. This is expected to accelerate consideration 
of land treatment and other alternatives which will 
meet the standards. It is concluded that the Poto- 
mac’s ability to support its intended use will not be 
restored with current waste water management 
plan development, but that proper waste water 
management planning as required by _ the 
FWPCAA can provide the correct basis for solv- 
ing the problems. (Davison-IPA) 

W79-07993 


6F. Nonstructural Alternatives 


PROMISING STRATEGIES FOR RESERVING 
INSTREAM FLOWS, 

Dewsnup (Richard L.)/Dallin W. Jensen, Salt 
Lake City, UT. 

For primary bibliographic entry see Field 6A. 
W79-07878 


THE NATIONAL FLOOD INSURANCE PRO- 
GRAM REVISITED - AN UPDATED MODEL 
ORDINANCE FOR IMPLEMENTATION OF 
ITS LAND MANAGEMENT CRITERIA, 

Florida Univ., Gainesville. 

For primary bibliographic entry see Field 6E. 
W79-07880 


CONSERVATION _ DISTRICTS AND _ 208 
WATER QUALITY MANAGEMENT-NON- 
POINT SOURCE IDENTIFICATION AND AS- 
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SESSMENT, SELECTION OF BEST MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 
National Association of Conservation Districts, 
Washington, DC. 
a peeey bibliographic entry see Field 4A. 

79.0) 


WETLANDS RELATED LEGISLATION IN THE 
UNITED STATES, 

Miami Univ., Coral Gables, FL. School of Law. 
For primary bibliographic entry see Field 6E. 
W79-07888 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 2E. 
W79-07889 


ASSESSMENT OF CIVIL MONETARY PENAL- 
TIES FOR WATER POLLUTION: A PROPOS- 
AL FOR SHIFTING THE BURDEN OF PROOF 
REGARDING DAMAGES, 

For primary bibliographic entry see Field 6E. 
W79-07907 


PROTECTING MASSACHUSETTS  WET- 
LANDS 


Suffolk Univ., Boston, MA. 
For primary bibliographic entry see Field 6E. 
W79-07908 


6G. Ecologic Impact Of 
Water Development 


OPPORTUNITIES FOR MAINTENANCE RE- 
HABILITATION OF RIPARIAN HABITATS: 
EASTERN UNITED STATES, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
W79-07518 


THE COASTLINE, 
For primary bibliographic entry see Field 2L. 
W79-07717 


LAGOONS, 

Ferrara Univ. (Italy). Inst. of Zoology and General 
Biology. 

For primary bibliographic entry see Field 2L. 
W79-07719 


SALT-MARSHES, 

Delta Inst. of Hydrobiological Research, Yerseke 
(Netherlands). 

For primary bibliographic entry see Field 2L. 
W79-07721 


ESTUARIES, 
University Coll. 
Botany. 

For primary bibliographic entry see Field 2L. 
W79-07722 


of Swansea (Wales). Dept. of 


VOLUME III. THE WETLANDS/EDGES PRO- 
GRAM. RESEARCH ON THE CHESAPEAKE 
BAY TO PROVIDE A KNOWLEDGE BASE 
FOR PHYSICAL ALTERATIONS OF THE 
EDGES OF THE CHESAPEAKE BAY, 

Chesapeake Research Consortium, Inc., Baltimore, 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-279 117, 
Price codes: A03 in paper copy, AOI in microfiche. 
Interim Progress Report, February 15, 1974. 32 p, 
7 append. NSF/RANN 38973. 


Descriptors: *Water 


resources development, 
*Shore protection, 


*Chesapeake Bay, *Permits, 


*Assessment, Water resources, Water pollution, 
agen egg comes, Soviosma Eine 

opogra eomorphology, ysis, Evalua- 
tion, Rivvic ation, Land St Sedmastation, Ero- 
sion. 


The design and composition of the program, tech- 
nical accomplishments, and delive: products 
concerned with development of criteria for the 
incremental alteration in the edges of the Chesa- 
peake Bay are presented. Progress of the shoreline 
situation is also reported. The pags involves: 
a) a comprehensive epee sis of a com oles 
‘or physical alteration o the edges 

Bay (approximately 2, 500) pans ou vt the 

of Engineers during 1973, (2) detailed case studies 
of a representative set of permit applications, and 
(3) specific research projects designed to provide 
information identified as urgently needed Bf regu- 
latory agencies for permit proposal decisions. 
Shoreline studies attempt to obtain a useful charac- 
terization and analysis of Chesapeake Bay shore- 
lands with respect to morphological type, land use, 
and erosion and sedimentation characteristics. Cur- 
rently, work is focused on the assessment of lower 
bay shorelands on a county-by-county basis. (Bol- 
linger-Mass) 

W79-07724 


THE NATURAL RESOURCES OF THE 
ND WETLANDS. REPORT 

CALIFORNIA COASTAL 

WETLANDS, 

California State Dept. of Fish and Game, Sacra- 

mento. 

For primary bibliographic entry see Field 2L. 

W79-07730 


THE NATURAL RESOURCES OF AGUA HE- 
DIONDA LAGOON. REPORT NUMBER 16 ON 
CALIFORNIA COASTAL WETLANDS, 

San Diego Univ., CA. Environmental Studies 
Center. 

For primary bibliographic entry see Field 2H. 
W79-07731 


THE NATURAL RESOURCES OF MUGU 
LAGOON. REPORT NUMBER 17 ON CALI- 
FORNIA COASTAL WETLANDS, 

California Univ., Santa Barbara. Marine Science 
Inst. 

For primary bibliographic entry see Field 2L. 
W79-07732 


THE NATURAL RESOURCES OF ANAHEIM 
BAY--HUNTINGTON HARBOUR. REPORT 
NUMBER 18 ON CALIFORNIA COASTAL 
WETLANDS, 

California State Dept. of Fish and Game, Sacra- 
mento. 

For primary bibliographic entry see Field 2L. 
W79-07733 


DEVELOPER’S HANDBOOK, 

Connecticut Dept. of Environmental Protection, 
Hartford. Coastal Area Management or 

For pomeery bibliographic entry see Field 6B. 
W79-07735 


BIOLOGICAL PRODUCTION ag NUTRIENT 
STUDIES OF LAKE CHAMPLA 

Vermont Univ., Burlington. Dept. , Zoology. 

For primary bibliograp ic entry see Field 2I. 
W79-07741 


EFFECTS OF SPRING WATER LEVELS ON 
THE REPRODUCTION OF UPPER RICHE- 
LIEU AND MISSISQUOI BAY: NORTHERN 
PIKE (ESOX LUCIUS L.), 

Quebec Univ., Montreal (Canada), Dept. of Biol- 


ogy. 
For primary bibliographic entry see Field 21. 
W79-07742 


LAKE CHAMPLAIN FISHERIES INVESTIGA- 
TION: UNITED STATES WATERS, 
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New York a Dept. of Environmental Conser- 
vation, Alban 
Ls pees bibliographic entry see Field 21. 


ANALYSIS OF. ECONOMIC EFFECTS 
SURFACE ELEVATIONS ON US. 
SHORELINE OF LAKE CHAMPLAIN, NEW 


URS/Madigan- er, Inc., New York. 
ioe fe yid bibliographic entry see Field 6B. 


FEDERAL RESERVED WATER’ RIGHTS 
SINCE PLLRC, 

Wyoming Univ., Laramie. 

PF i old bibliographic entry see Field 6E. 


PROMISING STRATEGIES FOR RESERVING 
INSTREAM FLOWS, 

Dewsnup (Richard L.)/Dallin W. Jensen, Salt 
comgh y bibl hi Field 6A. 

or pri iblio; ic entry see Fie! ‘ 
W79-07878 py 


THE NATIONAL FLOOD INSURANCE PRO. 
GRAM REVISITED - AN UPDATED MODEL 
ORDINANCE FOR IMPLEMENTATION OF 
ITS LAND MANAGEMENT CRITERIA, 

Florida Univ., Gainesville. 

For pee bibliographic entry see Field 6E. 


W79-07880 
CONSERVATION DISTRICTS AND _ 208 
WATER QUALITY MANAGEMENT-NON- 


POINT SOURCE IDENTIFICATION AND AS- 
SESSMENT, SELECTION OF BEST MANAGE- 
MENT PRACTICES, MANAGEMENT AGEN- 
CIES, REGULATORY PROGRAMS, 

National Association of Conservation Districts, 
Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07886 


WETLANDS RELATED LEGISLATION IN THE 
UNITED STATES, 

Miami Univ., Coral Gables, FL. School of Law. 
For primary bibliographic entry see Field 6E. 
W79-07888 


WATER WAY PRESERVATION: 
AND SCENIC RIVERS ACT OF 1968, 

For primary bibliographic entry see Field 6E. 
W79-07895 


HARBOR LINES AND THE PUBLIC TRUST 
are IN WASHINGTON NAVIGABLE 
A 


Washington Univ., Seattle. School of Law. 
For primary bibliographic entry see Field 4C. 
W79-07897 


po THE COAST: THE BRITISH EXPERI- 


CE, 
Saint Catherine’s Coll., Cambridge (England). 
For primary bibliographic entry see Field 6E. 
W79-07899 


RE-EMERG! IF oo EN- 
FORCING ACREAGE LIMITATIO. 

For primary bibliographic entry see Fisld 6E. 
W79-07900 


WATER LAW PROBLEMS OF SOLAR HyY- 
DROGEN PRODUCTION, 

For primary bibliographic entry see Field 6E. 
W79-07901 


BIOMASS MEASUREMENTS OF BENTHIC 
INVERTEBRATES 
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Texas Univ. at Austin, Port Aransas. Port Aransas 


For primary bibliographic entry see Field 5C. 
W79-07920 ae 


ENVIRONMENTAL STUDIES, SOUTH TEXAS 
OUTER CONTINENTAL SHELF, BIOLOGY 
AND CHEMISTRY. VOLUME III - APPENDI- 


CES A-F. 
Texas Univ. at Austin, Port Aransas. Port Aransas 
For primary bibliographic entry see Field 5C. 


TOXIC MATERIALS IN THE AQUATIC ENVI- 

RONMENT, 

Oregon ee Univ., Corvallis. Water Resources 
t. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 837, 
Price codes: A08 in paper copy, AOI in microfiche. 
Seminar Conducted pring (Maid 1978, Report 
SEMIN WR 024-78, July 1978. 165 p, 23 fig, 26 
tab, 129 ref. OWRT A-999-ORE (23). 


Descriptors: *Aquatic environment, 
*Water lution, *Bioassay, *Heavy metals, 
‘Water chemistry, *Le , Water analysis, 
Algae, Streams, Pesticide residues, Biodegradation, 
Clean Air Act, Federal Water Pollution Control 
Act, Water quality, Water quality standards. 


*Toxicity, 


A compilation of eight papers from a weekly series 
examining some aspects of toxic pollution of the 
aquatic environment is provided. The Water Re- 
sources Institute on the campus of Oregon State 
University serves the state by fostering, encourag- 
ing, and facilitating water research; it administers 
and coordinates statewide and regional programs 
of multidisciplinary research in water and related 
land resources. The topics covered are: our toxico- 
logical dilemma, alga! bioassay techniques for pol- 
lution evaluation, terrestial laboratory microorgan- 
isms--their relationship to water resources, toxic 
materials in forest streams, toxicological consider- 
ations of heavy metals in the aquatic environment, 
chemicals in our water, petroleum in the marine 
environment, and Federal legislation for the con- 
trol of hazardous/toxic substances. (Davison-IPA) 
W79-07962 


es FISHERY OF THE PIEDMONT POTO- 


Maryland Dept. of Natural Resources, Annapolis. 
Water Resources Administration. 

For primary bibliographic entry see Field 5C. 
W79-07972 


7, RESOURCES DATA 
7B. Data Acquisition 


AN EMPIRICAL TRANSPORT MODEL For 
EVALUATING ENTRAINMENT OF AQUATIC 
ORGANISMS BY POWER PLANTS, 
National Power Plant Team, Ann Arbor, MI. 
J. Boreman, C. P. Goodyear, and S. W. 
Christenson. 

rt No. FWS/OBS-78/90, November 1978. 80 
p, 14 fig, 11 tab, 12 ref, 3 append. 


Descriptors: *Mathematical models, *Entrainment, 
*Aquatic animals, *Environmental effects, Mortal- 
ity, Fish populations, Distribution patterns, Life 
cycles, Growth stages, Aquatic habitats, Move- 
ment, Shellfish, Water pollution effects. 


A generalized mathematical model incorporating 
empirically derived organism distribution and 
movement characteristics is develo for assess- 
ing the impact of powerplant entrainment mortal- 
ity on fish and shellfish populations. The early life 
stages of these aquatic organisms which inhabit the 
adjacent water body or use the area as a spawning 
or nursery habitat are of particular concern. Esti- 
Mating the conditional entrainment mortality rate, 
that fraction of the population which would be 
killed due to entrainment in the absence of any 


other source of mortality, is the first step in assess- 
ing the impact of entrainment mortality. The math- 
ematical formulation is presented in which the 
mortality rates due to natural causes and entrain- 
ment are time-, space-, and age-specific. The input 
data needed involves: specifying geographic re- 
gions within the water body to define the move- 
ment and distribution of the organisms while they 
are vulnerable to entrainment; estimating physical 
factors; determining entrainment ry for 
the life stages in each region as a function of 
calendar time; determining the length of time of 
organism vulnerability; and calculating life stages 
distribution among the regions of the water body 
as a function of calendar time. The model is aj 
plied to a hypothetical example. The limitations in 
the application of this model include the inability 
of current technology to separate the processes of 
mortality and movement of entrainable organisms, 
and the use of distribution data collected under 
specific conditions which may vary from year to 
year. (Davison-IPA) 

W79-07515 


COMPARTMENTED SEDIMENT TRAP, 
Massachusetts Univ., Amherst. Dept. of Civil En- 


gineering. 
or primary bibliographic entry see Field 2J. 
W79-07538 


EVAPOTRANSPIRATION COMPUTED TO ES- 
TIMATE LEACHING FRACTIONS, 

Science and Education Administration, Grand 
Junction, CO. 

For primary bibliographic entry see Field 2D. 
W79-07546 


THE APPLICATION OF AERIAL AND SATEL- 
LITE SNOW-MAPPING TECHNIQUES FOR 
MULTI-PURPOSE RESERVOIR SYSTEM OP- 
ERATIONS IN ARIZONA, 

Salt River Project, Phoenix, AZ; and Geological 
Survey, Phoenix, AZ. Water Resources Div. 

E. Kirdar, H. H. Schumann, and W. L. Warskow. 
Available from U.S. Soil Conservation Service, 
Courthouse, Spokane, WA. In: Proceedings of 
45th Annual Meeting, Western Snow Conference, 
Albuquerque, New Mexico, April 18-21, 1977, p 
95-101. 4 fig, 7 ref. 


Descriptors: *Snow cover, ipeing, *Arizona, 
* Aeri Gomanety. *Satellites(Artificial), River 
basins, ater storage, Reservoirs, Snowmelt, 
Remote sensing, Analytical techniques, ‘*Salt 
River, *Verde River. 


The Salt River Project encompasses about 250,000 
acres in central Arizona and provides municipal, 
industrial and agricultural water for a large major- 
ity of the Salt River Valley’s 1.2 million residents. 
About 76 percent (1966-1975 average) of the Pro- 
ject’s total annual water demand of 1,277,000 acre 
feet comes from its multi-purpose reservoir system. 
The remaining 24 percent of its total demand is 
produced by 255 deepwell pumps. The reservoir 
system is comprised of six dams having a total 
water storage capacity of 2,072,000 acre feet. Four 
of the six dams are located on the Salt River and 
two on the Verde River. About 75 percent of the 
mean annual runoff (1913-74) from the Salt and 
Verde Rivers originates from winter cyclonic and 
frontal storms during the December-May runoff 
season. Much of the precipitation from these 
storms falls as snow. Snow deposited above 7,000 
feet elevation normally remains until the spring 
snowmelt period of March, April and May. How- 
ever, about 90 percent of the total 13,000 square 
miles watershed lies below 7,000 feet elevation. 
Snow that falls on this area is ephemeral in nature 
and subject to very rapid melt. Because of the 
large areal extent of this portion of the watershed 
and the instability of its snowpack, very high 
runoff volumes have been experienced in relatively 
short periods of time, creating major flooding. 
Three satellite systems are being used to provide 
timely information for evaluating Salt-Verde wa- 
tershed conditions. These systems, the Landsat, 
ITOS and SMS/GOES satellites are being evaluat- 
ed under the NASA funded Applications Systems 
Verification Test (ASVT) on Snowcover Map- 
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ping. A brief description of each satellite system is 
presented with a discussion of satellite image inter- 
patee peeesenes (Woodard-USGS) 


EXISTING STATE AND LOCAL WETLAND 
SURVEYS (1965-1975). VOLUME II: NARRA- 


TIVE, 

Martel Labs., Inc., Baltimore, MD. 

Available from the National Technical Information 
Service, Sesingsield, VA 22161 as PB-278 427, 
Price codes: A20 in paper cory: AOI in microfiche. 
Prepared for Fish and Wildlife Service, Washing- 
ton, D.C., Office of Biological Services, May 1976. 
454 p, 119 ref, 4 append. 


Descriptors: *Wetlands, *Surveys, *Legislation, 
Census, Data collections, Land use, Marsh man- 
agement. 


In preparation for a National Wetland Inventory, 
recent existing wetland surveys were identified. 
This report summarizes inventories performed in 
each State, and includes the reasons for the inven- 
tory, the methods used, the products prepared and 
key persons to contact for more information. A 
synopsis is provided of State Legislation that per- 
tains to the management, protection, or identifica- 
tion of wetlands. (Steiner-Mass) 

W79-07726 


AN ISOTOPIC STUDY OF GROUNDWATER 
SEEPAGE IN THE CENTRAL KENTUCKY 


KARST, 

Scottish Research Reactor Centre, East Kilbride. 
For primary bibliographic entry see Field 2F. 
W79-07757 


INNOVATIONS SIMPLIFY SHALLOW WELL 
MONITORING. 


National Water Well Association, Worthington, 


R. Gronowski. 
by Well Journal, Vol. 33, No. 6, p 57, July, 
1979. 


Descriptors: ‘*Groundwater, *Water quality, 
*Monitoring, *Shallow wells, Water sampling, In- 
strumentation, On-site data collections, Propane, 
Pumps, Plastic pipes. 


Conventional methods of monitoring ground water 
quality are complex, time-consuming and expen- 
sive. An innovative device for ground water sam- 
pling, developed in Canada, allows variable depth 
monitoring through the installation of a single 
length of pipe. This multilevel device consist of a 
bundle of poly ropylene tubes within a polyvinyl 
chloride (PVC) pipe which permits sampling at 
various levels. Before water samples can be taken, 
the tubes must be flushed by rapid pumping. Cost 
of materials for a 12 meter sampler with 20 sam- 
pling points is approximately $60. Another sam- 
ling device recently developed by Johnson Div., 
OP, can be used in wells with diameters as small 
as one inch. Pumping is accomplished through the 
use of a 14-once propane cylinder connected to 
dual-conductor — tubing. Propane injected 
down one side of the tubing forces water to rise up 
the other side to ground surface. The Johnson 
sampler is portable, easy to operate and inexpen- 
sive. These innovations will make ground water 
quality monitoring in shallow wells more economi- 
cal and efficient. (Purdin-NWWA) 
W79-07761 


INVESTIGATION OF THE ORION RESEARCH 


AMMONIA MONITOR, 

Environmental Monitoring and Support Lab., Cin- 
cinnati, OH. Instrumentation Development 
Branch. 

R. J. O’Herron. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-271 648, 
Price codes: A03 in paper copy, AOI in microfiche. 
Report EPA-600/4-77-028, 1977. 32 p, 12 fig, 9 tab, 
14 ref. 


Descriptors: *Instrumentation, *Analytical tech- 
niques, *Ammonia, *Performance, *Monitoring, 
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Laboratory test, On-site investigations, Waste 
water treatment, Sewage treatment. 


The Orion Research ammonia monitor was investi- 
gated for its intended applications using Orion 
specifications and environmental considerations as 
a guide. Laboratory tests under controlled envi- 
ronmental conditions indicated that the electronic 
stability (drift) was well within + or - 10% of 
reading over the temperature range 5 to 42C. 
Sensor stability was tested by applying ammonia 
nitrogen in standard solutions of 10 mg/liter, 50 
mg/liter, and 100 mg/liter as directed input to the 
monitor. Automatic standardization maintained 
readings within Orion’s specified tolerance of + or 
- 10% of reading. On-stream measurements were 
made of a secondary sewage treatment plant efflu- 
ent. These measurements were compared with 
those made with the standard method of distilla- 
tion and titration. 65% of the comparisons were 
within 10% of reading. Steady-state comparisons 
made of field-collected samples with distillation- 
titration indicated that a 5% ammonia loss resulted 
from the straining and filtering of the sample input 
to the monitor. Eight of the nine samples com- 
pared were within 10% of the standard method. 
(Small-FRC) 

W79-07776 


NATIONAL WATER QUALITY GOALS 
CANNOT BE ATTAINED WITHOUT MORE 
ATTENTION TO POLLUTION FROM DIF- 
FUSED OR ‘NONPOINT’ SOURCES, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 2E. 
W79-07889 


PROBLEMS AFFECTING USEFULNESS OF 
THE NATIONAL WATER ASSESSMENT 
WATER RESOURCES COUNCIL, 

General Accounting Office, Washington, DC. 

For primary bibliographic entry see Field 4A. 
W79-07893 
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MAP OF ANTELOPE VALLEY-EAST KERN 
WATER AGENCY AREA, CALIFORNIA, 
SHOWING GROUND-WATER SUBUNITS AND 
AREAS, LOCATION OF WELLS, AND LINES 
OF EQUAL DEPTH TO WATER FOR SPRING, 
1978, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

G. G. Blankenbaker. 

Geological Survey open-file map 78-937, 1978. 1 
sheet. 


Descriptors: *Maps, *Water wells, *Water levels, 
*Aquifers, California, *Antelope Valley-East Kern 
Water Agency area, *Groundwater subunits. 


The U.S. Geological Survey has released to the 
open file a map showing ground-water subunits 
and areas, and depth to water for spring 1978, in 
the Antelope Valley-East Kern Water Agency 
area, California. 

W79-07701 


ROLE OF U.S. GEOLOGICAL SURVEY IN IL- 
LINOIS, 

Geological Survey, Champaign, IL. Water Re- 
sources Div. 

L. A. Martens. 

In: Illinois Water Resources in a Changing Envi- 
ronment; Proceedings of Fifth Illinois Water Re- 
sources Conference, Chicago, Illinois, June 10-11, 
1977: American Water Resources Association, Illi- 
nois Section, p 48, 1977. 


Descriptors: *Illinois, *Projects, *Data collections, 
*Available water, *Water quality, Surface waters, 
Streamflow, Hydrologic data, Groundwater, Man- 
agement, Cost sharing, Cooperatives, *U.S. Geo- 
logical Survey. 


The U.S. Geological Survey (USGS), in Illinois, 
conducts hydrologic research, collects water re- 


sources data, and provides technical assistance to 
Federal, State, and local agencies. Since the 1920's, 
the USGS water resources Bae has been aided 
materially by financial and technical cooperation 
with the State and local ree usually on a 50- 
50 basis, and by transfer of funds from other Feder- 
al Agencies operating in the water resources field. 
The USGS determines the source, quantity, qual- 
ity, distribution, movement, and availability of 
both surface and ground water. These data are 
published and disseminated for the benefit of all 
data users, whether at the national, State, local, or 
individual level. (Woodard-USGS) 

W79-07711 


WATER RESOURCES OF THE WACCASASSA 

RIVER BASIN AND ADJACENT AREAS, 

FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 

sources Div. 

G. F. Taylor, and L. J. Snell. 

Geological Survey Water-Resources Investigations 

i (open-file report), 1978. 1 sheet, 7 fig, 3 tab, 
ref. 


Descriptors: *Maps, *River basins, *Available 
water, *Water quality, *Florida, Surface waters, 
Groundwater resources, Surface-groundwater re- 
lationships, Rainfall-runoff relationships, Topogra- 
phy, Streamflow, Water wells, Aquifers, Water 
utilization, Water resources development, Land 
use, *Waccasassa River basin. 


This map report was prepared in cooperation with 
the Southwest Florida Water Management District 
which, with the Waccasassa River Basin Board, 
had jurisdiction over waters within the Waccasassa 
River basin, the coastal areas adjacent to the basin, 
and other adjacent areas outside the basin. New 
water management district boundaries, effective 
January 1977, place most of the Waccasassa River 
basin in the Suwannee River Water Management 
District. The purpose of the report is to provide 
water information for consideration in land-use and 
water development which is accelerating, especial- 
ly in the northeastern part of the study area. It is 
based largely on existing data in the relatively 
undeveloped area. Of the total area included in the 
topographic drainage basin for the Waccasassa 
River about 72 percent is in Levy County, 18 
percent in Alachua County, 9 percent in Gilchrist 
County, and 1 percent in Marion County. The 
elongated north-south drainage basin is approxi- 
mately 50 mi in length, averages 13 mi in width, 
and lies between the Suwannee River, the St. 
Johns River, and the Withlacoochee River basins. 
(Woodard-USGS 

W79-07712 


VARIATIONS IN SPECIFIC YIELD IN THE 
OUTCROP OF THE -CARRIZO SAND IN 
SOUTH TEXAS AS ESTIMATED BY SEISMIC 
REFRACTION, 

Texas Dept. of Water Resources, Austin. 

For primary bibliographic entry see Field 2F. 
W79-07750 


A COMPUTER PROGRAM FOR WELL LOGS, 
R. B. McDannald. 

Water Well Journal, Vol. 33, No. 6, p 34-35, July, 
1979. 


Descriptors: *Computer programs, *Drilling logs, 
*Well data, Data processing, Data storage and 
retrieval, Programming languages, Digital comput- 
ers. 


A computer program for the creation, sorting and 
searching a file of well logs is listed. It is written in 
BASIC and is specifically designed for the Com- 
modore PET computer. Some minor de-bugging 
may be required to adapt the program for other 
brand home computers. Docentnenatien of the pro- 
gram will be provided in a forthcoming article. 
(Purdin-NWWA) 

W79-07758 


JORDAN AQUIFER OF IOWA, 
Geological Survey, Iowa City, IA. 
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For primary bibliographic entry see Field 2F. 
W79-07769 


WATBUG: A FORTRAN IV ALGORITHM FOR 
CALCULATING THE CLIMATIC WATER 
BUDGET, 

Delaware Univ., Newark. Water Resources 
Center. 

C. J. Willmott. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 763, 
Price codes: A04 in copy, AO! in microfiche. 
Water Resources ter, Delaware University, 
Contribution No. 23, Report No. 1, and Publica. 
tions in Climatology, Vol. XXX, No. 2, 1977. 58 

£8 ia 12 ref, 3 append. OWRT A.04b. 

1). 


Descriptors: “Computer programs, *Hydrologic 
budget, *Algorithms, Evapotranspiration, Water 
balance, Mathematics, Data storage and retrieval, 
Data transmission, Data collections, Soil moisture, 
Precipitation(Atmospheric), Air temperature, 
Moisture availability, Moisture deficit. 


The computer program described is designed for 
use in a variety of problems, and requires a mini- 
mum amount of input information. Every effort 


was made to make the code transparent, so that it 
could be easily modified should additional or alter- 
native computations be desired. tly the pro- 


gram uses the Thornthwaite (1948) method for 
calculating potential evapotranspiration; the sub- 
routines where the estimates are made may be 
replaced by another method. The advantages of 
ATBUG over most previously published water 
budget programs include: (1) budgets can be com- 
puted on a monthly or daily basis; (2) records of 
monthly budgets up to 40 years and daily budgets 
up to one year can be repeated to ‘balance the 
budget’; (3) all relationships are explicitly specified 
so that ‘look-up’ tables are not required; (4) the 
program is easily modified; and (5) multiple bud- 
gets may be done in a single run. The program 
requires that periods of time evaluated as a single 
budget be consecutive. A variety of multi-annual 
monthly and daily data sets were used to test all 
WATBUG'’s options. Hand computations made for 
comparison with the results of each test run were 
in agreement within a mm or two. These slight 
differences occur because intermediate values are 
rounded to whole numbers at each step in hand 
calculations and rounding errors may accumulate. 
In WATBUG, rounding to the nearest whole mm 
takee after the budget terms have been calculated 
just prior to their being written on paper. (Davi- 
son-IPA . 
W79-07773 


MAP SHOWING GENERAL AVAILABILITY 
OF GROUND WATER IN THE KAIPAROWITS 
COAL-BASIN AREA, UTAH, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

For primary bibliographic entry see Field 4B. 
W79-07938 


WATER RESOURCES OF THE KODIAK-SHE- 
LIKOF SUBREGION, SOUTH-CENTRAL 


ALASKA, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

S. H. Jones, R. J. Madison, and C. Zenone. 
Available from Branch of Distribution, USGS 
1200 S. Eads St. Arlington VA 22202 price $3.50. 
Geological Survey Hydrologic Investigations 
Atlas HA-612, 1978. 2 sheets, 22 ref. 


Descriptors: *Maps, *Water resources, *Surface 
waters, *Groundwater, *Water quality, Hydrogeo- 
logy, Aquifer characteristics, Water wells, Water 
levels, Hydrologic data, 
Precipitation(Atmospheric), Runoff, Streamflow, 
Specific conductivity, Water temperature, Alaska, 
*Kodiak-Shelikof subregion. 


Hydrologic data for the Kodiak-Shelikof subregion 
of south-central Alaska are summarized to provi 

a basis for planning water resources development, 
identifying water problems and evaluating existing 
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water quality and availability. Average annual pre- 
ipitation, measured at a few coastal locations in 
this maritime climatic zone, ranges from 23 to 127 
inches. Mean annual runoff for the Kodiak Island 
group ranges from 4 to 8 cfs/sq mi. A maximum 
instantaneous runoff of 457 cfs/sq mi has been 
determined from a small basin on Kodiak Island. 
Lowest measured stream discharges range from no 
flow to 0.91 cfs/sq mi. Surface water is the prima- 
ry source of water supplies for the city of Kodiak 
and other communities. The geology of the subre- 
gion is characterized by metamorphosed sedimen- 
tary and volcanic rocks with only a thin mantle of 
unconsolidated material. A few small, alluvium- 
filled coastal valleys offer the most favorable con- 
ditions for ground-water development, but moder- 
ate yields (50-100 gal/min) have been obtained 
from wells in fractured bedrock. Water in streams 
and lakes generally has a dissolved-solids concen- 
tration less than 60 mg/L, and the water varies 
from a calcium-bicarbonate type to a sodium-chlo- 
ride type. The chemical composition of ground 
waters has a dilute calcium-bicarbonate type in 
unconsolidated materials and a sodium-bicarbonate 
type in bedrock. The dissolved solids in the 
groundwater ranges from 170 to 250 mg/L. (Woo- 
dard-USGS) 
W79-07939 


THE CITRONELLE AQUIFERS IN MISSISSIP- 
Geological Survey, Jackson, MS. Water Resources 
Di 


iV. 
E. H. Boswell. 
Geological Survey Water-Resources Investigations 
ey (open-file report), 1979. 1 sheet, 4 fig, 1 tab, 
19 ref. 


Descriptors: *Groundwater resources, *Mississip- 
i, *Aquifer characteristics, *Water quality, 
*Water levels, Maps, Water wells, Water yield, 
Hydrogeology, Water analysis, Chemical analysis, 
Water utilization, *Citronelle Formation, Miocene 
aquifers, Pliocene aquifers. 


The Citronelle aquifers consist of sand and gravel 
of Pliocene age that forms a discontinuous outcrop 
area of about 6,000 square miles in southern Missis- 
spp The beds dip to the south at an average rate 
of about 6 feet per mile. The unconfined aquifers 
are used mostly for domestic and farm use but also 
supply water to several municipalities and indus- 
tries. The average saturated thickness of the 
aquifers is about 45 feet. This physically limits 
drawdown space and, although specific capacities 
are high, yields generally do not exceed a few 
hundred gallons per minute. Water levels have not 
declined significantly because withdrawals are 
small. Water quality is generally good although in 
some places there are objectionally high concen- 
trations iron and in some the water is acidic. 
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WATER FOR MUNICIPAL AND INDUSTRIAL 

DEVELOPMENT IN HINDS, MADISON, AND 

RANKIN COUNTIES, MISSISSIPPI, 

peg Survey, Jackson, MS. Water Resources 
iV 


CA. Spiers, and G. J. Dalsin. 
Mississippi Research and Development Center, 
1979. 78 p, 31 fig, 10 tab, 43 ref. 


Descriptors: *Mississippi, *Water resources, *Sur- 
face waters, *Groundwater resources, *Water 
quality, Water utilization, Hydrologic data, Water 
supply, Streamflow, Gaging stations, Low flow, 
Flood frequency, Aquifer characteristics, Water 
wells, Water yield, Water levels, Chemical analy- 
sis, Maps, Industrial water, Municipal water, 
*Hinds County(Miss), *Madison County(Miss), 
*Rankin County(Miss). 


Hinds, Madison, and Rankin Counties occupy an 
area of 2,428 square miles in southwest-central 
Mississippi. Water use for the area during 1976 was 
51 million gallons per day of which 25 million 
gallons per day were obtained from ground-water 
sources. However, the largest water user in the 
area, the city of Jackson, obtains most of its water 
from the Pearl River. Surface-water resources in- 
clude the Pearl and Big Black Rivers and the Ross 


Barnett Reservoir. The average runoff contributed 
by the area to the various rivers is 1,990 million 
gallons per day. The chemical and physical quality 
of water in streams of the area is generally suitable 
for most uses. The principal aquifers are the Merid- 
ian-upper Wilcox aquifer, Sparta Sand, the Cock- 
field Formation, the Forest Hill Sand, and the 
Catahoula Sandstone. From Jackson south- 
westward the base of freshwater generally occurs 
at the base of the Sparta Sand. report con- 
cludes a series of 16 multicounty water-resources 
investigations in Mississippi. (Woodard-USGS) 
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HYDROLOGY OF THE BEAVER VALLEY 
AREA, BEAVER COUNTY, UTAH, WITH EM- 
PHASIS ON GROUND WATER, 

Geological Survey, Salt Lake City, UT. Water 
Resources Div. 

R. W. Mower. 

Utah Department of Natural Resources Technical 
eo 63, 1978. 90 p, 18 fig, 3 plates, 17 tab, 

ref. 


Descriptors: *Hydrologic data, *Surface waters, 
*Groundwater, *Available water, *Water quality, 
Runoff, Maps, Hydrogeology, Aquifer characteris- 
tics, Water wells, Well data, Water yields, Water 
levels, Groundwater recharge, Consumptive use, 
Water supply, Irrigation wells, Groundwater 
movement, Model studies, Chemical analysis, 
*Beaver County(Utah). 


Beaver Valley, which includes 534 square miles in 
southwestern Utah, is in the Basin and Range 
physiographic province. The water needs of 
valley are supplied mainly by four streams rising in 
the Tushar Mountains, which had a mean annual 
inflow of 56,020 acre-feet during 1966-74, and by 
withdrawals from wells during the same period, 
which averaged 5,080 acre-feet. The total amount 
of water in storage in the principal ground-water 
reservoir in the spring of 1974 was 12 million acre- 
feet: The dissolved-solids concentration of water 
from streams, springs, and wells in most parts of 
the valley is less than 500 milligrams liter. 
Generally, the best quality surface and ground 
water is at the eastern side of the valley, and the 
poorest quality water is at the lower southwestern 
part. (Woodard-USGS) 
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SINGLE-VALVE PROTOTYPE TESTS, MAIN 
LOCK, LOCKS AND DAM 26, MISSISSIPPI 
RIVER, ALTON, ILLINOIS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

D. E. Hart. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A06 1174, 
Price codes: A03 in paper copy, AO1 in microfiche. 
Miscellaneous Paper H-78-10, September 1978. 29 
p, 3 tab, 2 photos, 6 pl. 


Descriptors: *Locks, *Valves, *Prototype tests, 
*Lock and Dam No. 26, Mississippi River. 


Prototype tests were conducted to determine the 
fastest permissible single-valve lock chamber filling 
(and emptying) that could be tolerated without 
exceeding the generally accepted maximum load 
per hawser of 5 tons. A number of filling valve 
openings were used while hawser loads and other 
phenomena were measured. As a result, initial fill- 
ing valve opening of 3.4 ft (20 sec) was recom- 
mended. No restrictions on the emptying valve 
opening were found to be necessary. (WES) 
W79-07530 


OPTIMAL DESIGN OF CULVERTS UNDER 
UNCERTAINTIES, : 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2E. 
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ARSENIC IN STREAMS, STREAM SEDI- 
MENTS, AND GROUND WATER, FAIRBANKS 


Alaska Univ., Fairbanks. Inst. of Water Resources. 
For primary bibliographic entry see Field 5B. 
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SEDIMENT TRAPS IN CHANNELS--DESIGN 
PROCEDURES AND PERFORMANCE, 
- io pate East i MI. 

or primary bibliographic entry see Field 2J. 
W79-07804 


WATER RESOURCES PLANNING, MANAGE- 
MENT, AND DEVELOPMENT: WHAT ARE 
THE NATION’S WATER SUPPLY PROBLEMS 


ISSUES, — 
General Accounting Office, Washington, DC. 
For primary bibliographic entry see Field 6E. 
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WATER QUALITY CONTROL AND BLOO- 
MINGTON 

Corps of Engineers, Baltimore, MD. Baltimore 
District 


F. B. Juhle. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, ae Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
114-118, 5 fig, 7 ref. Interstate Commission on the 
Potomac River Basin, Rockville, Md. Technical 
Publication 78-2. 


Descriptors: *Water quality control, “Dam sites, 
*Artificial lakes, *Earth dams, Impoundments, 
Flood control, River basin development, Mine 
drainage, Acid mine water, Alkalinity, Acidity, 
Acid streams, Engineering structures, Mathemat- 
ical models, Stratification, Lakes, North Branch 
Potomac River(Maryland), Savage 
River(Maryland), Bloomington Lake(Maryland), 
Spillways. 


The Bloomington Lake project, authorized by the 
Flood Control Act of October 1962, will be oper- 
ated as a two-lake system to provide flood control, 
water supply, water quality, and recreational bene- 
fits. The Bloomington dam, currently under con- 
struction, will have an intake tower to control the 
emergency spillway flow into the outlet tunnel. 
The highly acid water of the North Branch Poto- 
mac River will affect the water quality of the lake 
which is estimated to range between pH 3.7 and 
e 4.2 with an associated net alkalinity of -40 to - 
5 mg/I. Presently the river quality fluctuates, and 
during low flow periods a 2.7 pH with an associat- 
ed net alkalinity of -180 mg/l has been measured. 
The function of the selective withdrawal intake 
tower is described and illustrated by schematic 
drawings. Mathematical egos | techniques were 
applied to determine lake stratification regarding 
temperature and acid quality, and to determine 
water withdrawal from the ports on the intake 
tower. Both models were linked and run simulta- 
neously at various elevations to determine the opti- 
mum number and configuration of the ports. Regu- 
lation of Bloomington Lake will be geared to 
maintaining the best possible long-term water qual- 
ity in the river downstream of the Savage River 
confluence. It will be necessary to maintain a con- 
stantly updated inventory of the acid stored in the 
lake and monitor the water quality at each level in 
the lake. An alkalinity inventory and quality pro- 
file will be kept for Savage River Lake, because 
Savage River is mildly alkaline. The water quality 
downstream should become constant when the 
system commences. (Davison-IPA) 
W79-07979 


8B. Hydraulics 


AN ESTIMATE OF CHANNEL ROUGHNESS 
OF INTEROCEANIC CANALS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

G. H. Keulegan. 

Available from the National Technical Information 








Field 8—ENGINEERING WORKS 
Group 8B—Hydraulics 


Service, Springfield, VA 22161 as AD-A058 706, 
Price codes: A03 in pa co py, AOl in microfiche. 


Technical Report H-7: July 1978. 124 p, 39 fig, 
23 tab, 40 ref. 

Descriptors: *Canal construction, *Canals, 
*Roughness(Hydraulic), *Interoceanic canals. 


The hydraulic roughness of the interoceanic canals 
created by either nuclear or conventional construc- 
tion is considered. In the canals of nuclear excava- 
tion, the part of resistance due to the ejecta is 
estimated on the basis of distribution of size of 
ejecta material; and the part due to the expansions 
and contractions in the canal created by the explo- 
sives is attributed to the isostatic losses from free 
turbulence. For the conventional canals charged 
with very fine sediment, the friction of the granu- 
lar surfaces is assumed to be that in a hydrodyna- 
mically smooth surface. In the presence of bed 
features, the added form resistance is estimated 
from the findings of Alam and Kennedy concern- 
ing alluvial rivers. A detailed study of resistance 
noted in Fort Collins tests shows that there is a 
difference in the frictional processes between the 
psig d flumes and the natural rivers, suggest- 
ing that for resistance estimates reliance should be 
laced on river calibration. (WES) 
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SIDE WEIR IN RECTANGULAR CHANNEL, 
Roorkee Univ. (India). Dept. of Civil Engineering. 
K. G. Ranga Raju, B. Prasad, and S. K. Gupta. 
Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Pro- 
ceedings Paper 14596, p 547-554, May 1979. 6 fig, 
1 tab, 8 ref, 2 append. 


Descriptors: *Weirs, *Subcritical flow, *Labora- 
tory tests, *Hydraulic models, Data processing, 
Irrigation, Sewers, Channels, Flow, Energy, Hy- 
draulics, Side weirs, Broad-crested weirs, Sharp- 
crested weirs. 


The discharge characteristics of a side weir at the 
head of a branch channel taking off at right angles 
to the main channel were investigated. Both sharp- 
crested and broad-crested weirs were studied for 
the case of subcritical flow in the main channel. A 
procedure of design based on De Marchi’s theory 
was evolved. The De Marchi coefficient is empiri- 
cally related to the Froude number at the upstream 
end of the weir, and the ratio of the upstream 
depth (above the weir crest) is related to the length 
of the weir. (Sims-ISWS) 
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TWO-DIMENSIONAL FLOW FIELD OF MUL- 
TIPORT DIFFUSER, 

Georgia Inst. of Tech., Atlanta. Dept. of Civil 
Engineering. 

P. J. W. Roberts. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Tech- 
nical Note, p 607-611, May 1979. 3 fig, 5 ref, 1 
append. 


Descriptors: *Outfall sewers, *Flow characteris- 
tics, *Hydraulic structures, *Diffusion, Oceans, 
Hydraulics, Outlets, Shallow water, Analytical 
techniques, Laboratory tests, Jets, Flow, Dimen- 
sional analysis, Distribution patterns, Multiport dif- 
fuser, Plumes, Buoyant jets. 


The two-dimensional flow field in the center of a 
long, multiport ocean sewage outfall diffuser was 
considered. The pe gre properties of the flow are 

predicted by sim 7 e dimensional arguments, assum- 
ae that the diffuser is approximated by a line 
source of buoyancy flux only, i.e., a pure plume. 
The results of two-dimensional experiments were 
presented. For fairly small times, the thickness of 
the surface layer is constant and independent of the 
source buoyancy flux. The surface layer occupies 
about 30% of the water depth, and advances, due 
to a balance of age and inertia forces, at a 
constant speed. For long times, the spreading of 
the surface layer is D prway by a balance of 
pressure and interfacial shear forces. The thickness 
of the wastefield then grows slowly with time, and 
the length grows as the 4/5 power of time. Com- 


parison of the results with those of the initial 
spreading phase of larger scale experiments on 
model multiport sewage outfall diffusers showed 
og a poenent (Humphreys-ISWS) 


biestow DATA ON BUOYANT JETS IN 
McGill Univ. (Montreal). Dept. of Civil Engineer- 
ing and Applied Mechanics. 

V. H. Chu. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol. 105, No. HY5, Tech- 
nical Note, p 612-617, May 1979. 4 fig, 7 ref, 1 
append. 


Descriptors: *Jets, *Flow characteristics, *Diffu- 
sion, Hydraulics, Laboratory tests, Open channel 

flow, Analytical technique, Analysis, Spatial distri- 

oanen. Discharge(Water), Buoyant jets, Cross- 
low. 


The experimental data by F.L. Fan on buoyant jet 
in a crossflow was successfully correlated and pre- 
sented in a rather simple manner in this Rn gs 
using a set of dimensionless variables su; 
a line impulse model. There have been other pated 
sophisticated analytical models developed in recent 
years, but the advantage of the simple model lies in 
the fact that experimental results can be correlated 
by simple formulas which can be used readily by 
ner wee engineers. It also provides a better basis 
rt further study on related problems with more 
complex initial conditions. It is important to point 
out that in the limiting case when the crossflow is 
very small, the simple formulas presented in this 
paper are not applicable in the region close to the 
exit. Wright has recently proposed a method to 
deal with the problem in such a limiting case. (See 
also W69-08423 and W77-09013) umphreys- 


ISWS) 
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OPTIMAL DESIGN OF CULVERTS UNDER 
UNCERTAINTIES, 

Texas Univ. at Austin. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2E. 
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FLOW CHARACTERISTICS IN TWO-DIMEN- 
SIONAL EXPANSIONS, 

S. V. Regional Coll. of Engineering and Technol- 
ogy, Surat (India). Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2E. 
W79-07551 


WATER TEMPERATURE EFFECTS ON HORI- 
ZONTAL BUOYANT SUBMERGED JETS, 

West Virginia Univ., Morgantown. Dept. of Me- 
chanical Engineering and Mechanics. 

J. B. Riester, R. A. Bajura, and S. H. Schwartz. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 293, 
Price codes: A08 in paper copy, AO1 in microfiche. 
Research Report No. 4, September 1977. 144 p, 59 
fig, 1 tab, 23 ref, 3 append. OWRT C-7171 (No. 
6214) (1), 14-34-0001-6214. 


Descriptors: *Pumped storage, Hydraulic models, 
Turbulence, Mixing, Froude number, Tailrace, 
Reservoirs, *Stratification, Reynolds number, Jets, 
Reservoir operation, Buoyancy. 


Experimental and analytical studies were per- 
formed on submerged buoyant fresh water and salt 
water jets ejected horizontally into calm ambient 
water. The behavior of fresh water jets was found 
to be dependent upon the jet and ambient water 
temperatures as well as the Froude number and 
Reynolds number. As the ambient temperature was 
lowered, the jets penetrated to a greater horizon- 
tal. The jet width, centerline velocity, and center- 
line temperature also changed with ambient tem- 
perature. The jet trajectory was also shown to 
change with jet temperature. The trajectory of salt 
water jets was found to change with salt concen- 
tration in the jet. As salt concentration was low- 
ered, the jets penetrated to a greater horizontal 
distance for the same Froude number. Results are 


presented for various ambient and jet temperatures, 
peu SORCAREST san ngs for salt water jets. The 
results may in predicens ‘ol fesh ve- 
locities, tem and widths of fresh water 
jets, and trajectories of salt water jets. The nozzle 
geometry was shown peenely 0 have a 
small effect on-the jet trajectory. turbulent 
mixing in fresh water jets was found to be inde- 
pendent of Reynolds number above a Reynolds 
number of 1550. The results of the nozzle geome- 
try and Reynolds number studies are useful in 
formulating model studies. 
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MIXING IN RECTANGULAR TANKS USING 
We Vi eae ase Mi a Dew ff Me- 
est Vir; iniv., Morgantown. t. Oo 

chanical Engineering and and Mechani 

D. L. Taylor, S. H. wart and R. A. Bajura. 
Available from the National Technical Information 
Service, Sp id, VA 22161 as PB-297 298, 
Price wee A07 in copy, AOI in microfiche. 
Research Report No. 5, October 1977. 115 p, 34 


fig, 4 tab, 19 ref, 3 append. OWRT C-7171 (No. 
6214) (2), 14-34-0001 


Descriptors: *Pumped ss. Hydraulic models, 
Turbulence, Mixing, Froude number, Tailrace, 
Reservoirs, *Stratification, Reynolds number, Jets, 
Reservoir operation, Buoyancy. 


The objectives were to determine the oe 
which affect the degree of thermal mixin; 
occurs when two rectangular tanks exc 
water in a cyclical manner. The ex; it tests 
were conducted with two types of initial condi- 
tions - (1) both tanks es a uniformly mixed 
temperature, and, S28 a two layer stratification pro- 
file in one tank with the Proctnocines locas <6 Ss 
jet outlet. The independent test parameters w 
represented in nondimensional form by the Froude 
number, the Fourier number, and the number of 
cycles of operation. A stratification parameter, S, 
based on the center of gravity of the buoyancy of 
the water in the tank, was developed. For each of 
the initial conditions tested, a general correlation 
for the stratification parameter as a function of the 
dimensionless parameters was found. The function- 
al relationship was based on the assumption that 
the amount of mixing that occurs within the tank is 
proportional to the volume of fluid entrained by 
the jet and the initial Froude number of the test. If 
the fluid is injected into a uniformly mixed tank, 
the stratification in the tank will be increased and 
then eventually decrease to the uniformly mixed 
state. A fluid Jet injected at the thermocline of a 
strongly stratified tank will cause the stratification 
in the tank to decrease and eventually approach 
the uniformly mixed state. The destratification rate 
of a tank was found to be a function of the Froude 
number, the Fourier number, and the number of 
cycles of operation. 
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A NUMERICAL SIMULATION 
PUMPED STORAGE Ly mean ebony 
West Virginia Univ., wae por ober ae AE of Me- 
chanical Engineering and Mechanics. 

J. D. Faber, R. A. Bajura, and S. H. Schwartz. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 290, 
Price codes: A08 in paper copy, AO1 in microfiche. 
Research Report No. 7, October 1977. 153 p, 83 
igs 4 tab, 15 ref, 4 append. OWRT C-7171 (No. 
6214) (3), 14-34-0001-6214. 


Descriptors: *Pumped storage, Hydraulic models, 
Turbulence, Mixing, Froude number, Tailrace, 
Reservoirs, *Stratification, Reynolds number, Jets, 
*Reservoir operation, Buoyancy, Numerical analy- 
sis. 


FOR A 


A computer program was developed to numerical- 
ly simulate the velocity and temperature fields in 
an idealized two-dimensional pumped storage res- 
ervoir. The reservoir model includes a submer, 

inlet and a rising upper boundary to simulate rising 
water surfaces due to inflow. The solution is ob- 
tained by solving the energy, vorticity, and stream 
function equations using various finite differencing 
techniques. The eddy viscosity and eddy conduc- 
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tivity terms in the equations were considered con- 
stant. The nodal spacing and the time step used 
were found to be the major parameters affecting 
stability. Results were obtained for a series of test 
cases with different percentages of the initial 
volume added. Cases were run for 0% of the initial 
volume added (or a constant surface level), for 
15% added, and for 30% added. For each percent- 

of volume increase, Froude numbers of 3.16, 
10, and 21.6 were run. The results are in qualitative 
agreement with experimental predictions for flow 


fields. 
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EFFECT OF VERTICAL SCALE DISTORTION 

ON THE TEMPERATURE FIELD OF A THER- 

MAL-HYDRAULIC MODEL, 

West en Univ., oor areata Dept. of Me- 

chanical Engineering and Mechanics. 

D. P. Michelotti, R. A. Bajura, and S. H. 

Schwartz. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB-297 274, 

Price codes: AO7 in paper copy, AO! in microfiche. 

Research Report No. 9, October 1978. 115 p, 34 

fi, 12 tab, 11 ref, 2 append. OWRT C-7171 (No. 
14) (4), 14-34-0001-6214. 


Descriptors: *Pumped storage, Hydraulic models, 
Turbulence, Mixing, Froude number, Tailrace, 
Reservoirs, *Stratification, Reynolds number, Jets, 
Reservoir operation, Buoyancy. 


The objectives were to determine the effects of a 
vertical scale distortion on the flow and tempera- 
ture fields of a hydraulic model of a pumped 


‘storage reservoir system. The study considered 


vertical to horizontal scale ratios of 1:1, 3:1, and 
5:1. The model consisted of a submerged hot water 
jet discharging into an initially cold isothermal 
reservoir. The jet discharge geometry was pat- 
terned after what was considered to be a typical 
pumped storage outlet. Results are presented for 
various jet Froude numbers. Thermal mixing was 
demonstrated to be a function of the jet Froude 
number and the model distortion factor. A stratifi- 
cation parameter and an energy distribution param- 
eter were developed to describe the characteristics 
of the reservoir in terms of the vertical tempera- 
ture distribution. Temperature data for each ex- 
rag were correlated as a function of the 
roude number, the distortion factor and the strati- 
fication and energy distribution parameters. Reser- 
voir stratification was found to decrease as the jet 
Froude number is increased. It was also found that 
less thermal stratification occurred as the model 
distortion factor is increased. 
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PUMPED STORAGE SURVEY, 

West Virginia Univ., Morgantown. Dept. of Me- 
chanical Engineering and Mechanics. 

J.B. Riester, S. H. Schwartz, and R. A. Bajura. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-297 329, 
Price codes: AO3 in paper copy, AO! in microfiche. 
Research Report No. 3, September 1976. 43 p, 31 
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Descriptors: *Pumped storage, Hydraulic models, 
Turbulence, Mixing, Froude number, Tailrace, 
Reservoirs, *Stratification, Reynolds number, Jets, 
Reservoir operation, Buoyancy, Hydraulic struc- 
tures, 


This report presents a summary of data obtained 
a survey sent to over 50 power companies 
concerning the operation and planning of pumped 
storage hydroelectric generating stations. The data 
were organized into the three categories of power 
output, geometric characteristics of sites, and oper- 
ational considerations. Much of the data are pre- 
sented in the form of histograms to summarize the 
statistical results into subcategories of interest. The 
information contained in this survey will be used to 
tid in the process of selecting reservoir models for 
study under the West Virginia University Pumped 
Storage Model Study program. 
W79-07576 


PERMEABLE WALL EFFECTS ON POI- 
SEUILLE FLOW, 

Cornell Univ., Ithaca, NY. School of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 2E. 
W79-07749 


8C, Hydraulic Machinery 


BIT MAINTENANCE, 
Ingersoll-Rand Co., Phillipsburg, NJ. 


G. Doyle. 
be og Well Journal, Vol. 33, No. 6, p 47-49, June, 


Descriptors: *Drilling equipment, *Maintenance, 
*Drill bits, Drilling, Rocks, Abrasion drill bits, 
Air-percussion drilling. 


Tungsten carbide button bits are used effectively 
for percussion drilling in medium and hard rock 
formations. They are not self-sharpening and need 
periodic maintenance to maximize bit life and pen- 
etration rates. The bits are designed for efficient 
rock breakage and hole cleaning if used properly. 
Several rules for efficient percussion drilling are 
given. Frequency of bit reconditioning depends on 
drilling conditions. In hard-abrasive rock, a flat 
spot on a button should be immediately ground to 
a spherical shape. In soft or hard non-abrasive 
formations the buttons should be ground before 
reaching 10% expected bit life, even if no flat spots 
are visible. Bit maintenance also requires grinding 
the air blowholes and chip clearance grooves, 
greasing the threaded joint, and checking the 
body, splines, and striking end. Grinding requires a 
vitrified silicone carbide wheel one to two inches 
in diameter and an inch wide, rated at 24,000 rpm 
or more. (Purdin-NWWA) 
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GROUND WATER HEAT PUMP UPDATE, 
National Water Well Association, Wothington, 


D. Bacon. 
a Well Journal, Vol. 33, No. 6, p 44, June, 
1979. 


Descriptors: *Heat pumps, *Research and develop- 
ment, Laboratory tests, Projects, Heating, Coaling, 
Efficiencies, Discharge(Water), Groundwater. 


Examples of residential developments incorporat- 
ing ground water geothe heat pre are 
given. The heat pump’s high operating efficiency 
gives these homes a distinct marketing advantage 
over homes with conventional heating and cooling 
systems. The Department of Energy has contract- 
ed with the National Water Well Association to 
investigate the hydrologic characteristics, costs, 
and environmental and legal aspects of heat pump 
use. George Smith, Inc. has begun a project to 
evaluate the efficiency of ground water geothermal 
heat pumps under controlled laboratory condi- 
tions. (Purdin-NWWA) 
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HACKMATACK MADE RELIABLE HAND 
PUMPS, 

ge Water Well, Vol. 5, No. 2, p 6, May, 
1979. 


Descriptors: *Pumps, *Hand pumps, *Appropriate 
technology, *Lumber, Conifer trees, Fabrication, 
Water wells. 


The technique of fabricating wooden hand pumps 
is described in detail. It involves boring one or 
more logs to be used as casing. Many types of 
wood can be used, but the best is from a conifer 
called Hackmatack. A lathe is used to shape the 
spout and plunger. After turning, the plunger is cut 
to form a flexible joint with the plunger rod and 
the valve and pump leather are attached. The 
pump leather makes a seal between the plunger 
and cylinder walis. The valve, also of leather, is 
taked to the top side of the plunger to provide a 
seal when the plunger is raised (thus causing the 
vacuum which raises the water), and opening on 
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the downward stroke to fill the — casing with 
water. These — are capable of drawing water 
from 20 feet below the surface. (Purdin-NWWA) 
W79-07723 


WATER SYSTEM BASICS - TROUBLESHOOT- 
ING FOR JET PUMPS, 

Ground Water Age, Vol. 13, No. 9, p 13-15, 50, 
May, 1979. 5 tab. 


Descriptors: *Jet pumps, *Pump testing, Charts, 
Maintenance, Repairing. 


Troubleshooting charts for jet pump installation 
are presented in an easy to follow format. Five 
major problems are covered in five separate charts. 
These are: (1) the pump doesn’t start or keep 
running; (2) the motor overheats and overload 
trips out; (3) the pump starts and stops too often; 
(4) the pump operates but delivers little or no 
water; and (5) the pump doesn’t shut off. Several 
causes of each ema are listed along with tech- 
niques for checking and testing and procedures for 
correcting the problem once the cause has been 
determined. The charts are arranged in sequence 
so that the easiest checks are made first. In only a 
few cases is it necessary-to pull the piping ejector 
or foot valve from the well. Most of the work can 
be done at the surface. (Purdin- NWWA) 
W79-07738 


8F. Concrete 


LINER MATERIALS EXPOSED TO HAZARD- 
OUS AND TOXIC SLUDGES, 

Matrecon, Inc., Oakland, CA. 

For tg bibliographic entry see Field 8G. 
W79-07779 


8G. Materials 


BIT MAINTENANCE, 

Ingersoll-Rand Co., Phillipsburg, NJ. 

For primary bibliographic entry see Field 8C. 
W79-07509 


LINER MATERIALS EXPOSED TO HAZARD- 
OUS AND TOXIC SLUDGES, 

Matrecon, Inc., Oakland, CA. 

H. E. Haxo, R. S. Haxo, and R. M. White. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-271 013, 
Price codes: A04 in paper copy, A01 in microfiche. 
Report EPA-600/2-77-081, 1977. 62 p, 16 fig, 16 
tab, 59 ref, 3 append. 


Descriptors: *Linings, *Chemical wastes, *Waste 
disposal, *Durability, *Elastomers, Polymers, Oily 
water, Acids, Alkalis, Plastics, Pesticides, Oil 
wastes, Membranes, Concretes, Cements, Engi- 
neering structures, Waste water disposal, Industrial 
wastes, Sludge disposal. 


The effectiveness and durability of various liner 
materials were examined for the interception and 
control of leachate from hazardous and solid 
wastes disposal sites. The materials evaluated as 
possible liners included: a native soil, modified 
bentonite, a soil cement, a hydraulic asphalt con- 
crete, an asphaltic membrane, and 8 polymeric 
membranes based on polyvinyl chloride, chlorinat- 
ed polyethylene, chlorosulfonated polyethylene, 
ethylene propylene rubber, neoprene, butyl rubber, 
an Dasticized polyolefin, and a thermoplastic poly- 
ester elastomer. The potential liner materials were 
exposed to the hazardous wastes, a strong acid, a 
strong base, oil refinery tank bottom waste, a com- 
bination of lead wastes from gasoline production, 
saturated and unsaturated hydrocarbon oil waste, 
and a pesticide. Preliminary results of the study 
indicated that some of the liner materials were not 
compatible with certain wastes and several combi- 
nations were eliminated, such as asphalt materials 
with oily wastes. Oily wastes were not compatible 
with noncrystalline polymeric membranes. Strom 

acids, bases, and concentrated brines adversely af- 
fected bentonite liners, polymer modified benton- 
ite, and some soils. Aqueous wastes containing oily 








phases posed the problem of the liners simuilta- 
neously resisting two components which were in- 
herently different in their compatibility with mate- 
rials. (Lisk-FRC) 

W79-07779 


9. MANPOWER, GRANTS 
AND FACILITIES 


9C, Research Facilities 


GROUND WATER HEAT PUMP UPDATE, 
National Water Well Association, Wothington, 
OH. 

For primary bibliographic entry see Field 8C. 
W79-07640 


RESEARCH OF THE U. S. FISH AND WILD- 
LIFE SERVICE, 

Fish and Wildlife Service, Washington, DC. Div. 
of Population Ecology Research. 

J. A. McCann. 

In: The Freshwater Potomac, Aquatic Communi- 
ties and Environmental Stresses, Proceedings of a 
Symposium, January 1977, College Park, Mary- 
land, Flynn, K. C. and Mason, W. T., Eds., 1978. p 
97-101. Interstate Commission on the Potomac 
River Basin, Rockville, Md. Technical Publication 
78-2. 


Descriptors: *Laboratories, *Research and devel- 
opment, *Wildlife, *Fish conservation, Pesticide 
toxicity, Fish reproduction, Fish conservation, 
Fish diets, Spawning, Fish behavior, Limnology, 
Fish diseases, Aquatic habitats, Aquatic environ- 
ment, Toxins. 


The activities of some of the fishery-oriented labo- 
ratories within the U. S. Fish and Wildlife Service 
which may be of particular interest to the Potomac 
basin are discussed. Work at the Fish Pesticide 
Research Laboratory, Columbia, Missouri, is con- 
centrated on toxicological appraisal of the short- 
and long-term effects of pesticides and phthalate 
esters on reproduction, growth, and survival of 
fish and other aquatic organisms. The internation- 
ally known Patuxent Wildlife Research Center, 
Laurel, Maryland, conducts studies on contami- 
nants in the Potomac River-Chesapeake Bay 
system focusing on critical problems of endangered 
species and migratory birds. The ecology of the 
Great Lakes is evaluated at the Great Lakes Fish- 
ery Laboratory, Ann Arbor, Michigan, where re- 
search on resource assessment, population ecology, 
fish psychology, and limnology is conducted. Re- 
search on restoration of the Atlantic salmon to its 
historic spawning grounds is carried out at the 
University of Maine, Orono. At the Eastern Fish 
Disease Laboratory, Leetown, West Virginia, stud- 
ies of the diseases of sport and commercial fish are 
conducted. Cooperative Fishery Research Units, 
established at 25 major universities throughout the 
country, conduct coordinated cooperative re- 
search, and provide fishery resources related ad- 
vance training programs. During the past decade 
fisheries Federal aid program has funded $67 mil- 
lion for fisheries and environmental research and 
general studies. (Davison-IPA) 

W79-07976 


9D. Grants, Contracts, and 
Research Act Allotments 


FEDERAL WATER POLLUTION CONTROL 
ACT CONSTRUCTION GRANTS, 

Environmental Protection Agency, Washington, 
DC. 

For primary bibliographic entry see Field 6E. 
W79-07884 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10A. Acquisition 
And Processing 


THE NATIONAL WATER DATA STORAGE 
AND RETRIEVAL SYSTEM (WATSTORE) OF 
THE U.S. GEOLOGICAL SURVEY, 

eo Survey, Reston, VA. Water Resources 


Vv. 
C. R. Showen. 
Paper presented at First NAWDEX Membershi: ip 
icy “ea Denver, Colorado, May 9-11, 1978. 
p, | fig 


Descriptors: *Data storage and retrieval, *Com- 
puters, *Information exchange, *Hydrologic data, 
*Data oe Automation, Information re- 
trieval, *Nati: Water Data Storage and Re- 
trieval System(WATSTORE). 


As a part of the Geological Survey’s program of 
releasing water data to the public, a large-scale 
computerized system, the National Water Data 
Storage and Retrieval System (WATSTORE) was 
developed. The WATSTORE system provides for 
the processing, storage, and retrieval of water data 
pertaining to surface water, quality of water, and 
ground water. At present (1978), there are 60 
Geological Survey remote job entry sites, located 
in various offices throughout the country, that are 
equipped with high-speed computer terminals for 
remote access to the system. There are 36 termi- 
nals located in other Federal agencies and 13 ter- 
minals located in non-Federal governmental agen- 
cies that have access to the system. The primary 
use of the system by these agencies is to retrieve 
raw data for further analyses or to use the Geo- 
logical Survey data files and computer programs to 
provide standard analytical results. (Woodard- 


USGS) 
W79-07952 


10C. Secondary Publication 
And Distribution 


BIBLIOGRAPHIC SOURCES OF COMPUTER 
PROGRAMS AND NUMERICAL MODELS IN 
HYDRAULICS, 

Geological Survey, Reston, VA. Water Resources 
Div. 

C. Lai. 

American Society of Civil Engineers, Hydraulics 
Division, Task Committee on Computational Hy- 
draulics, August 1978. 13 p, 9 ref. 


Descriptors: *Biblio me geen *Computer pro- 
grams, *Mathematical models, *Hydraulics, *In- 
dexing, Hydrology, Surface waters, Groundwater, 
Thermal water, Estuaries, Documentation. 


In the fall of 1977, the Hydraulics Division of the 
American Society of Civil Engineers organized a 
new committee called ‘Task Committee on Com- 
putational Hydraulics’. As one of its duties, the 
Committee at its first official meeting, held at the 
National Center of the U.S. Geological Survey on 
October 28, 1977, looked into the availability of 
mathematical, numerical and computer models for 
general use by hydraulic engineers. Many organi- 
zations and individuals have responded to the calls 
of the Task Committee to compile a list of bibliog- 
raphies on computer Fy veges and numerical 
models in hydraulics. This list has been prepared 
largely based on such responses and contributions. 
Part I contains sources that are in a form of formal 
publication and can be quoted by a proper refer- 
ence or identification. Part II is composed of ad 
hoc lists prepared for the request of the Task 
Committee or informal lists, each of which may 
have previously been made for various purposes. 
Several small lists, each containing only a few 
programs or models, are catalogued in Part III. In 
addition to those contained in Parts I, II, and III, 
there were some which the editor was unable to 
classify or include in the above three parts. These 
are placed in Part IV. (Woodard-USGS) 


W79-07703 


THE NORTH CAROLINA COASTAL ZONE 
AND ITS ENVIRONMENT, VOLUME IL. A 
COMPILATION OF eee 


ational Technical Information 

, VA 22161 as DP-1423, — 

codes: Ai in paper copy, AOI in microfiche. EL 

Ri ate Aiken, South Caroli a Rope 
ver ratory, 

retinee. November 1977. 389 p. DOE AT(07-2)- 


iE 


aco nga Bhi “Bibliographies, *Southeast, North 
Carolina, Coastal Estuaries, Continental 
shelf, Hydrology, Weather, Charts, Maps. 


A compilation of 630 oceanographic resource ma- 
terials covers the coastal zone and continental shelf 
of the southeast. Subjects included in the second 
volume are: (1) Sp ee and groundwater, (2) 


oceanography, (3) w and climate, ( por miscel- 

rep fp (5) hay fia ps brsteay Indexes 
y author, geograp subject are given 

with a list of pearaal | and serial publications cons cae 

(Bollinger-Mass) 
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2 
Oxygen Consumption in Lepomis Machrochirus 
Exposed to 2,4-D or 2,4,5-T, 
W79-07664 5C 
Oxygen Consumption in Daphnia Pulex Ex- 
posed to 2,4-D or 2,4,5-T, 
“W79-07666 5c 
ABSORPTION 


Uptake of Methylamine (An Ammonium Ana- 
logue) by Macrocystis Pyrifera (Phaeophyta), 
W79-07600 5B 


Methylamine Uptake in the Green Alga Chlor- 
ella Pyrenoidosa, 
W79-07613 5C 


Remobilization of Sediment-Associated PCBs by 
the Worm Nereis Diversicolor, 
W79-07623 5C 


Uptake and Loss of Zinc and Lead by Mussels 
(Mytilus Edulis) and Relationships with Body 
Weight and Reproductive Cycle, 

W79-07646 5C 


Strontium, Calcium and Magnesium Contents of 
Some Marine Algae from the West Coast of 
India, 

W79-07648 5C 


ACARTIA 
The Effect of Temperature on the Toxicity of 
Chlorinated Cooling Waters to Marine Animals- 
A Preliminary Review, 
W79-07639 5C 


Calanoid Copepod Eggs in Sea-Bottom Muds. 
IV. Effects of Some Environmental Factors on 
the Hatching of Resting Eggs, 


W79-07642 5B 

Some Effects of Sub-Lethal Concentrations of 

Copper on a Marine Copepod, 

W79-07647 5C 
ACCIDENTS 


Manual for the Control of Hazardous Material 
Spills. Volume One. Spill Assessment and Water 
Treatment Techniques, 

W79-07868 5B 


ACCLIMATION 
Effect of pH on Toxicity of Kraft Pulp and 
Paper Mill Effluent to Salmonid Fish in Fresh 
and Seawater, 


W79-07632 5C 
ACCRETION 

The Coastline, 

W79-07718 2L 
ACETYLCHOLINESTERASE 


Effect of Methamidophos on the Growth Rate 
and Esterase Activity of the Common Carp Cy- 
prinus Carpio L. 

W79-07607 5C 


Effect of Phenobarbital and Hexobarbital Treat- 
ment on Lepidocephalichthys Thermalis, A 
Fresh Water Fish, 

W79-07611 — 


Organophosphate Poisoning to Some Fresh 
Water Teleosts - Acetylcholinesterase Inhibition, 
W79-07626 5C 


ACHROMOBACTER 

Experimental Degradation of Crude Oil by 
Marine Bacteria, 

W79-07594 5B 


ACID MINE WATER 
Bacterial Streamer Growth in a Disused Pyrite 
Mine, 
W79-07651 5C 


SUBJECT INDEX 


Acid Coal Mine Drainage: Past Pollution and 
Current Regulation, 
W79-07905 6E 


Fishes of the Appalachian Region of Maryland, 
W79-07970 5C 


The Rising Costs of Mine Drainage Abatement, 
W79-07977 5 


ACID STREAMS 
Bacterial Streamer Growth in a Disused Pyrite 
Mine, 


» W79-07651 5C 
Closed Loop System for the Treatment of Waste 
Pickle Liquor, 

W79-07783 sD 
ACIDIC WATER 

Factors Influencing pH in Lake Water, 

W79-07687 5A 
ACINETOBACTER 


Experimental Degradation of Crude Oil by 
Marine Bacteria, 
W79-07594 5B 


ACTIVATED CARBON 
Treatment and Stabilization of Polychlorinated 
Biphenyls (PCBs) Contaminated Water and 
Waste Oil-A Case Study. Whitehouse, Florida, 
W79-07778 5D 


Demonstration of Ultrafiltration and Carbon 
Adsorption for Treatment of Industrial Launder- 
ing Wastewater, 

W79-07786 5D 


Cyanide Removal from Petroleum Refinery 
Waste Water Using Powdered Activated 


Carbon, 

W79-07806 5D 

Physical Treatment of Oil Refinery Wastewater, 

W79-07814 5D 
ACTIVATED SLUDGE 


Aerobic Digestion of Waste Activated Sludge, 
W79-07581 


Demonstration of a Leachate Treatment Plant, 
W79-07775 


Wastewater Characterization and Process Reli- 
ability for Potable Wastewater Reclamation, 
W79-07791 


Evaluation of Leachate Treatment Volume 2: 
Biological and Physical-Chemical Processes, 
W79-07808 5D 


Application of Oxygen to Treat Waste from 
Military Field Installations Part II. An Evalua- 
tion of an Activated Sludge Process Employing 
Downflow Bubble Contact Aeration, 


W79-07810 5D 
Sewage Treatment of the City of Moscow, 
W79-07824 5D 
Dewatering of Sewage Sludge by Means of Cen- 
trifuges, 

W79-07835 SE 


Role of Treatability Studies for the Design and 
Operation of Nitrification in Activated Sludge 
Plants, 

W79-07846 5D 


ADMINISTRATION 
New Ontario Policy for Low Cost Alternatives 
to Communal Water and Sewage Treatment, 
W79-07843 


A Revision of Existing Regulations of the Na- 
tional Pollutant Discharge Elimination System, 
W79-07883 6E 


ADMINISTRATIVE AGENCIES 
Federal Water Pollution Control Act Construc- 
tion Grants, 
W79-07884 6E 
Expanded Offshore Leasing and the Mandates of 
Nepa, 
W79-07898 5B 
ADSORPTION 


Treatment and Stabilization of Polychlorinated 
Biphenyls (PCBs) Contaminated Water and 
Waste Oil-A Case Study. Whitehouse, Florida, 
W79-07778 5D 


Cyanide Removal from Petroleum Refinery 


Waste Water Using Powdered Activated 
Carbon, 
W79-07806 5D 


Physical Treatment of Oil Refinery Wastewater, 
W79-07814 5D 


AERATED LAGOONS 
Evaluation of Leachate Treatment Volume 2: 
Biological and Physical-Chemical Processes, 
W79-07808 5D 


AERATION 
Application of Oxygen to Treat Waste from 
Military Field Installations Part II. An Evalua- 
tion of an Activated Sludge Process Employing 
Downflow Bubble Contact Aeration, 
W79-07810 5D 


Role of Treatability Studies for the Design and 
Operation of Nitrification in Activated Sludge 
Plants, 

W79-07846 5D 


AERIAL PHOTOGRAPHY 
The Application of Aerial and Satellite Snow- 
Mapping Techniques for Multi-Purpose Reser- 
voir System Operations in Arizona, 


W79-07695 7B 
AEROBIC TREATMENT 

Aerobic Digestion of Waste Activated Sludge, 

W79-07581 5D 


Evaluation of Leachate Treatment Volume 1: 
Characterization of Leachate, 
W79-07807 5D 


Aerobic Stabilization of Activated Sludge, 
W79-07837 


Pollution Abatement at Canada Starch - A Case 
Study, 
W79-07854 5D 


AEROMONAS 
Experimental Degradation of Crude Oil by 
Marine Bacteria, 
W79-07594 5B 


AFLATOXIN 
Induction of Benzo (a) Pyrene Monooxygenase 
in Fish and the Salmonella Test as a Tool for 
Detecting Mutagenic/Carcinogenic Xenobiotics 
in the Aquatic Environment, 
W79-07669 5C 


AGGREGATES 
Strength Properties of Liquid-Borne Flocculated 
Matter, 
W79-07578 SF 


AGRICULTURAL ENGINEERING 
The Agricultural Value of Dredged Material, 


W79-07521 5E 
AGRICULTURE 

Securing Agricultural Land for Wastewater Irri- 

gation, 

W79-07796 3C 


Utilization of Municipal Sludge in Agriculture. 
W79-07840 5E 


$u-1 








AGRICULTURE 


Re-Emergence of a Controversy: Enforcing 
Acreage Limitation, 


W79-07900 6E 


AIR 
Air and Water Movement in Porous Media: 
Compressibility Effects, 


W79-07544 2G 


AIR POLLUTION 
First Order Estimates of Energy Requirements 
for Pollution Control, 


W79-07798 6B 
ALASKA . 
Arsenic in Streams, Stream Sediments, and 
Ground Water, Fairbanks Area, Alaska, 
W79-07563 5B 


ALGAE 
Residual Heavy Metal Removal by an Algae- 
Intermittent Sand Filtration System, 
W79-07638 


ALGAL CONTROL 
Bacterial Suppression of Chlorella by Hydroxy- 
lamine Production, 
W79-07589 


SC 


5C 


ALGAL GROWTH 
Response of Phytoplankton and Bacteria to 
Water Quality in the Chowan River, North 
Carolina, 


W79-07568 5sC 


ALGORITHMS 
WATBUG: A Fortran IV Algorithm for Calcu- 


lating the Climatic Water Budget, 
W79-07773 


ALKALINITY 
U.S. Geological Survey, Denver, Colorado, Ra- 


diocarbon Dates II, 
W79-07707 2F 


Role of Treatability Studies for the Design and 


Operation of Nitrification in Activated Sludge 
Plants, 


7C 


W79-07846 5D 
ALKANES 

Alkanes in Plankton from the Buccaneer Oil- 

field, 

W79-07655 5C 
AMAZON RIVER 

Sediment Loads in the Amazon River, 

W79-07710 2J 


AMMONIA 
Investigation of the Orion Research Ammonia 
Monitor, 


W79-07776 7B 


AMMONIUM COMPOUNDS 
Uptake of Methylamine (An Ammonium Ana- 
logue) by Macrocystis Pyrifera aa ch 
W79-07600 


AMPHIBIANS 
Organochlorine Insecticide Residues in Amphib- 
ians and Reptiles from Iowa and Lizards from 
the Southwestern United States, 


W79-07667 sc 


AMPHIPODA 
Growth and Production of Amphipods Gam- 
marus Olivii at Different Temperatures, 
W79-07595 


ANAEROBIC DIGESTION 
Evaluation of Leachate Treatment Volume 2: 
Biological and Physical-Chemical Processes, 
W79-07808 


5C 


ANAEROBIC TREATMENT 
Evaluation of Leachate Treatment Volume 1: 
Characterization of Leachate, 


W79-07807 5D 


$U-2 


SUBJECT INDEX 


ANAHEIM BAY 
The Natural Resources of Anaheim Bay--Hun- 
tington Harbour. Report Number 18 on Califor- 
nia Coastal Wetlands, 


W79-07733 2L 


ANALYTICAL TECHNIQUES 
Investigation of the Orion Research Ammonia 
Monitor, 
W79-07776 7B 
Development of Mini-Computer Programming 
to Aid in Interpretation of Mass Spectral Data, 


W79-07924 5A 
Automated Determination of Tin in Water, 
W79-07950 5A 


ANEMIA 
Chronic Lead Poisoning in a Herd of Mute 
Swans, 


W79-07608 


ANIMAL BEHAVIOR 
The Reproduction Behavior of Gammarus Due- 
beni (Lilljeborg), and the Inhibitory Effect of a 
Surface Active Agent, 
W79-07672 


5C 


5c 


Detection of Naphthalene by the Blue Crab, 
Callinectes Sapidus, 
W79-07676 


ANIMAL GROWTH 
Effects of Thermal Discharge on Aquatic In- 
sects in the Tennessee Valley, 
W79-07505 


ANIMAL PARASITES 
Pseudodactylogyrus Microrchis (Monogenea) 
on the Gills of Cultured Eels-III Experimental 
Control by Trichlorfon, 
W79-07593 


ANIMAL PHYSIOLOGY 
Chemosensory Induced Bradycardia in the Kelp 
Crab, Pugettia Producta (Randall), 


SA 


5C 


5C 


W79-07673 5C 
ANIMAL POPULATIONS 

The Changing Molluscan Community, 

W79-07981 5c 


ANISOTROPIC FLOW 
Determination of Hydrologic Parameters for 
Glacial Tills in Connecticut, 
W79-07715 


ANTARCTIC 
Periodic Surging of the Antarctic Ice Sheet--An 
Assessment by Modeling, 
W79-07751 


2F 


2C 


ANTELOPE VALLEY-EAST KERN WATER 
AGENCY AREA 
Map of Antelope Valley-East Kern Water 
Agency Area, California, Showing Ground- 
Water Subunits and Areas, Location of Wells, 
and Lines of Equal Depth to Water for Spring, 
1978, 
W79-07701 7C 
ANTIFOULING MATERIALS 
Vessel-Related Contamination of Southern Cali- 
fornia Harbours by Copper and Other Metals, 
W79-07628 5C 


APATITE 
Distribution and Fractionation of Arsenic in Se- 
lected Fresh Water Lake Sediments, 
W79-07689 5A 
APPALACHIAN MOUNTAIN REGION 
An Investigation into the Effect of Storm Type 
on Precipitation in a Small Mountain Watershed, 
W79-07767 2B 





APPALACHIAN MOUNTAIN REGION 
(MARYLAND) 


Fishes of the Appalachian Region of ae 
W79-07970 


APPLICATION METHODS 
On-Land Disposal of Municipal Sewage Sludge: 
_A Guide to Project Development (Interim 


Report), 

W79-07780 SE 

Policy on Municipal — 

W79-07826 SF 

Utilization of Municipal Sludge in Agriculture, 

W79-07840 SE 
APPROPRIATE TECHNOLOGY 


Hackmatack Made Reliable Hand Pumps, 
W79-07723 


APPROPRIATION 
Colorado Ground Water Up for Grabs. 
W79-07631 6E 


AQUATIC ANIMALS 
An Empirical Transport Model for Evaluating 
Entrainment of Aquatic Organisms by Power 
Plants, 
W79-07515 7B 


Effects of Suspended Dredged Material on 
Aquatic Animals, 


W79-07523 SE 

Benthic Macroinvertebrates of the Freshwater 

Potomac, 

W79-07966 5C 
AQUATIC BACTERIA 

Microbiological Studies, 

W79-07963 SA 
AQUATIC ENVIRONMENT 


Aquatic Disposal Field Investigations Ashtabula 
River Disposal Site, Ohio, Appendix C, Investi- 
gation of Water-Quality and Sediment Param- 
eters, 


W79-07525 5c 
Toxic Materials in the Aquatic Environment, 
W79-07962 6G 
Fishery Resources and Management in West 
Virginia, ~ 

W79-07969 2A 


Fishery Resources of the Shenandoah Valley, 
W79-07971 5C 


The Effects of Thermal Effluents and Sediments 
on the Insect Fauna, 


W79-07980 5C 


AQUATIC HABITATS 
Monitoring Spawning Gravel in Managed For- 
ested Watersheds, A Proposed Procedure, 
W79-07503 


Fishery Resources and Management in West 
Virginia, 
W79-07969 2A 


Fishery Resources of the Shenandoah Valley, 
W79-07971 5C 


The Effects of Thermal Effluents and Sediments 
on the Insect Fauna, 


W79-07980 5C 

Impact of Wastewater Treatment Plant Dis- 

charges, 

W79-07985 5C 
AQUATIC INSECTS 


The Effects of Thermal Effluents and Sediments 
on the Insect Fauna, 
W79-07980 5C 


W79-0795 


AQUATIC) 
Distributi 
W79-0777 


AQUATIC | 
Toxic Su 
W79-0797 


AQUEOUS 
Destroyin 
Scale Inc 
Systems 
W79-0787 


Destroyin 
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Treatment Techniques, 
W79-07868 5B 
ENVIREX, INC., WAUKESHA, WI. 
Dissolved Air Flotation Thickening as Practiced 
in the U. S., 
W79-07839 5D 


ENVIRONMENTAL DEFENSE FUND, EAST 

SETAUKET, NY. EASTERN WATER 

RESOURCES AND LAND USE PROGRAM. 
Legal and Scientific Perspectives, 


W79-07993 6E 


ENVIRONMENTAL PROTECTION AGENCY, WHEELING, WV. 










ENVIRONMENTAL MONITORING AND 
SUPPORT LAB., CINCINNATI, OH. 

Phytoplankton, 

W79-07964 SA 
ENVIRONMENTAL MONITORING AND 
SUPPORT LAB., CINCINNATI, OH. 
INSTRUMENTATION DEVELOPMENT 
BRANCH. 

Investigation of the Orion Research Ammonia 

Monitor, 

W79-07776 7B 
ENVIRONMENTAL PROTECTION AGENCY, 
ATLANTA, GA. REGION IV. 

Treatment and Stabilization of Polychlorinated 

Biphenyls (PCBs) Contaminated Water and 

Waste Oil-A Case Study. Whitehouse, Florida, 

W79-07778 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
CHICAGO, IL. CENTRAL DISTRICT OFFICE. 
Report on Toxic/Hazardous Organic Com- 
pounds in the Wabash River Basin, 
W79-07511 5B 
ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. 
Reductions in Water Consumption and Flow of 
Sewage - Report to Congress. 
W79-07785 5F 
Guidance Economic Analysis for the Concrete 
Products Industries. 
W79-07803 6B 
A Revision of Existing Regulations of the Na- 
tional Pollutant Discharge Elimination System, 
W79-07883 6E 


Federal Water Pollution Control Act Construc- 
tion Grants, 
W79-07884 6E 
ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. INDUSTRIAL 
POLLUTION CONTROL DIV. 

Management and Disposal of Residuals from 

Treatment of Industrial Wastewaters, 


W79-07830 SE 
Industrial Siudge Dispos! Practices, 
W79-07831 SE 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. MUNICIPAL 
CONSTRUCTION DIV. 

Policy on Municipal Sludges, 

W79-07826 5F 
ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF RESEARCH 
AND DEVELOPMENT. 

Physical Treatment of Oil Refinery Wastewater, 

W79-07814 5D 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC, OFFICE OF SOLID 
WASTE. 

Cost of Landspreading and Hauling Sludge from 

Municipal Wastewater Treatment Plants. Case 

Studies, 

W79-07777 5E 
ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF WATER 
AND HAZARDOUS MATERIALS. 

Rooted Aquatic Plants, 

W79-07965 SA 
ENVIRONMENTAL PROTECTION AGENCY, 
WHEELING, WV. 

Effluent Toxicity Testing, 


W79-07974 SA 





ORGANIZATIONAL INDEX 


ENVIRONMENTAL RESEARCH LAB., DULUTH, MN 


ENVIRONMENTAL RESEARCH LAB., 

DULUTH, MN. 
Toxicity and Bioaccumulation of 
Hexachlorocylopentadiene 
Hexachloronorbornadiene and 
Heptachloronorbornene in Larval and Early Ju- 
venile Fathead Minnows, Pimephales becca 
W79-07622 


ENVIRONMENTAL RESEARCH LAB., GULF 
BREEZE, FL. 
Kepone: Toxicity and Bioaccumulation in Blue 
Crabs, 
W79-07679 5C 


Distribution of Mirex in an Experimental Estuar- 
ine Ecosystem, 
W79-07682 5C 


ENVIROTECH CORP., MENLO PARK, CA. 
Pyrolysis Applications for Industrial and Munic- 
ipal Treatment, 

W79-07812 sD 


Sludge Incineration Systems for Purification and 
Resource Recovery, 
W79-07827 SE 


FERRARA UNIV. (ITALY). INST. OF 
ZOOLOGY AND GENERAL BIOLOGY. 
Lagoons, 
W79-07719 2L 


FISH AND WILDLIFE SERVICE, LAUREL, 
MD. PATUXENT WILDLIFE RESEARCH 
CENTER. 
Methylmercury: Reproductive and Behavioral 
Effects on Three Generations of Mallard Ducks, 
W79-07598 x 


FISH AND WILDLIFE SERVICE, 
WASHINGTON, DC. DIV. OF POPULATION 
ECOLOGY RESEARCH. 
Research of the U. S. Fish and Wildlife Service, 
W79-07976 9C 


FISHERIES AND MARINE SERVICE, ST. 
ANDREWS (NEW BRUNSWICK). 
BIOLOGICAL STATION. 
Toxicity of Permethrin, Decamethrin, and Relat- 
ed Pyrethroids to Salmon and Lobster, 
W79-07654 5C 


FISHERIES AND MARINE SERVICE, 
WINNIPEG (MANITOBA). FRESHWATER 
INST. 

Sources of Heavy Metal Contamination in a 

River-Lake System, 

W79-07649 5A 


The Effects of an Experimental Spillage of Oil 
Sands Tailings Sludge on Benthic Invertebrates, 
W79-07665 5C 


FLORIDA ATLANTIC UNIV., BOCA RATON, 
DEPT. OF BIOLOGICAL SCIENCES. 
Vegetation of the Atlantic Coastal Ridge of 
Palm Beach County, Florida, 
W79-07737 21 


FLORIDA INST. OF TECH., MELBOURNE. 
DEPT. OF BIOLOGICAL SCIENCES. 
Effect of Intermittent Chlorination on Develop- 
ing Zebrafish Embryos (Brachydanio Rerio), 
W79-07627 5C 


FLORIDA STATE UNIV., TALLAHASSEE. 
DEPT. OF BIOLOGICAL SCIENCE. 
Dominance and Distribution of Benthic Macro- 
phyte Assemblages in a North Florida Estuary 
(Apalachee Bay, Florida), 
W79-07660 5C 


FLORIDA UNIV., GAINESVILLE. 
The National Flood Insurance Program Revisit- 
ed - An Updated Model Ordinance for Imple- 
mentation of Its Land Management Criteria, 
W79-07880 


or-4>- 





FLORIDA UNIV., GAINESVILLE. DEPT. OF 
ENVIRONMENTAL ENGINEERING 
SCIENCES. 

Resistance of Bacterial Chemotaxis to Blockage 

in Petroleum Waters, 

W79-07641 5C 


FRUIT AND FRUIT TECHNOLOG 

RESEARCH INST., STELLENBOSCH (SOUTH 

AFRICA). 
A Computer Simulation of Soil Water Distribu- 
tion Using the Pulsed Drip Irrigation Method at 
Low and High Discharge Rates on a Sandy Soil, 
W79-07995 3F 


FUKUI PREFECTURE FISHERIES 
EXPERIMENTAL STATION, TSURUGA 
(JAPAN). 
Pseudodactylogyrus Microrchis (Monogenea) 
on the Gills of Cultured Eels-III Experimental 
Control by Trichlorfon, 
W79-07593 5C 


GENERAL ACCOUNTING OFFICE, 
WASHINGTON, DC. 
Municipal and Industrial Water Conservation - 
The Federal Government Could Do More, 
W79-07881 


Water Resources Planning, Management, and 
Development: What are the Nation’s Water 
Supply Problems and Issues, 

W79-07882 6E 


National Water Quality Goals Cannot be At- 
tained without more Attention to Pollution from 
Diffused or ‘Nonpoint’ Sources, 

W79-07889 2E 


Problems Affecting Usefulness of the National 
Water Assessment Water Resources Council, 
W79-07893 


GENERAL MOTORS OF CANADA LTD., ST. 
CATHERINES (ONTARIO). 
Wastewater Treatment and Oil Reclamation at 
General Motors, St. Catherines, 
W79-07855 5D 


GEOLOGICAL SURVEY, ALBANY, NY. 
WATER RESOURCES DIV. 
Ground-Water Hydrology and Subsurface Mi- 
gration of Radioisotopes at a Low-Level Solid 
Radioactive-Waste Disposal Site, West Valley, 
New York, 
W79-07713 5B 


GEOLOGICAL SURVEY, ANCHORAGE, AK. 
WATER RESOURCES DIV. 
Water Resources of the Kodiak-Shelikof Subre- 
gion, South-Central Alaska, 
W79-07939 71C 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV. 
Hydrologic Data for North Creek, Trinity River 
Basin, Texas, 1976, 
W79-07698 2E 


GEOLOGICAL SURVEY, CHAMPAIGN, IL. 
WATER RESOURCES DIV. 
Role of U.S. Geological Survey in Illinois, 
W79-07711 


GEOLOGICAL SURVEY, COLUMBUS, OH. 
WATER RESOURCES DIV.; AND OCCOQUAN 
MONITORING LAB., MANASSAS, VA; AND 
VIRGINIA POLYTECHNIC INST. AND STATE 
UNIV., BLACKSBURG. 

Land Use Influences on Metals in Storm Drain- 


age, 
W79-07954 5B 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
U.S. Geological Survey, Denver, Colorado, Ra- 
diocarbon Dates II, 
W79-07707 2F 


Sediment Loads in the Amazon River, 
W79-07710 


Automated Determination of Tin in Water, 
W79-07950 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
A Geohydrologic Overview for the Pecora 
be goer Field Trip, June 1979, 


Ww79-0 2A 
GEOLOGICAL SURVEY, IOWA CITY, IA. 

Jordan Aquifer of Iowa, 

W79-07769 2F 


GEOLOGICAL SURVEY, JACKSON, MS. 
WATER RESOURCES DIV. 
The Citronelle Aquifers in Mississippi, 
W79-07940 7C 


Water for Municipal and Industrial Develop- 
ment in Hinds, Madison, and Rankin Counties, 
Mississippi, 

W79-07944 71C 


GEOLOGICAL SURVEY, LANSING, MI. 
WATER RESOURCES DIV. 
Ground-Water Data for Michigan, 1977, 
W79-07947 2F 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
An Introduction to Wisconsin Wetlands - Plants, 
Hydrology, and Soils, 
W79-07706 2G 


GEOLOGICAL SURVEY, MENLO PARK, CA, 
WATER RESOURCES DIV. 
Map of Antelope Valley-East Kern Water 
Agency Area, California, Showing Ground- 
Water Subunits and Areas, Location of Wells, 
and Lines of Equal Depth to Water for Spring, 
1978, 
W79-07701 71C 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
WATER RESOURCES DIV. 
Modeling Highly Transient Flow, Mass, and 
Heat Transport in the Chattahoochee River 
Near Atlanta, Georgia, 
W79-07943 5B 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
WATER RESOURCES DIV. AND 
GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Chattahoochee River Thermal Alterations, 
W79-07936 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 

Water in the West, 

W79-07696 6B 


Energy Development Scenarios and Water De- 
mands and Supplies--An Overview, 
W79-07700 6B 


Bibliographic Sources of Computer Programs 
and Numerical Models in Hydraulics, 
W79-07703 10C 
Plans for Water Data Acquisition by Federal 
Agencies Through Fiscal Year 1980, 

W79-07704 6B 


A Statistical View of a Class of Water Quality 
Indices, 


W79-07708 1A 
Hydrology, 
W79-07709 6D 


The National Water Data Storage and Retrieval 
System (WATSTORE) of the U.S. Geological 
Survey, 

W79-07952 
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GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. AND 
GEOLOGICAL SURVEY, MILFORD, PA. 
WATER RESOURCES DIV. 





Report of the River Master of the Delaware 
River for the Period December 1, 1976 -- No- 
vember 30, 1977, 
W79-07702 6D 
GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. WATER RESOURCES DIV. 

Map Showing General Quality of Ground Water 
in the Kaiparowits Coal-Basin Area, Utah, 
W79-07937 2K 
Map Showing General Availability of Ground 
Water in the Kaiparowits Coal-Basin Area, 
Utah, 
W79-07938 4B 
Hydrology of the Beaver Valley Area, Beaver 
County, Utah, with Emphasis on Ground Water, 
W79-07945 71C 


GEOLOGICAL SURVEY, SAN ANTONIO, TX. 
WATER RESOURCES DIV. 

Records of Ground-Water Recharge and Dis- 
charge for the Edwards Aquifer in the San Ant- 
onio Area, Texas, 1934-77, 


W79-07949 2F 
GEOLOGICAL SURVEY, SYOSSET, NY. 
WATER RESOURCES DIV. 

Use of Storm-Water Basins for Artificial Re- 


charge with Reclaimed Water, Nassau County, 
Long Island, New York--A Hydraulic Feasibil- 
ity Study, 
W79-07948 4B 
GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 

Sediment Transport by Irrigation Return Flows, 
on the Yakima Indian Reservation, Washington 
1975 and 1976 Irrigation Seasons, 

W79-07953 2J 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 

Connector Well Experiment to Recharge the 
Floridan Aquifer, East Orange County, Florida, 
W79-07705 4B 


Water Resources of the Waccasassa River Basin 
and Adjacent Areas, Florida, 
W79-07712 7C 
GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV.; AND FLORIDA 
BUREAU OF GEOLOGY, TALLAHASSEE. 
Springs of Florida, 

W79-07946 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 

Exceedance Probability - Depth Relationships of 
Floods for Maryland Streams West of Chesa- 


peake Bay, 

W79-07941 2E 
Technique for Estimating Magnitude and Fre- 
quency of Floods in Delaware, 

W79-07942 6A 


GEOLOGICAL SURVEY, TUCSON, AZ. 

WATER RESOURCES DIV. 

Changes in Vegetation Diversity Caused by Ar- 

tificial Recharge, 

W79-07951 4B 

GEONOMICS, INC., BERKELEY, CA. 
Geothermal Environmental Impact Assessment: 
Baseline Data for Four Geothermal Areas in the 
United States, 


W79-07504 2F 








GEORGIA INST: OF TECH., ATLANTA. 
DEPT. OF CIVIL ENG 


INEERING. 
Two-Dimensional Flow Field of Multiport Dif- 


fuser, 
W79-07535 8B 
GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
An Investigation into the Effect of Storm Type 
on - * aaa in a Small Mountain ppreere7 
W79-07767 


GEORGIA UNIV., SAPELO ISLAND. MARINE 
INST. 

Growth Dynamics of Cordgrass, Spartina Alter- 

niflora, Loisel., on Control and Sewage Sludge 

Fertilized Plots in a Georgia Salt Marsh, 

W79-07681 $C 
GORE AND STORRIE LTD., TORONTO 
(ONTARIO). 

Operational Experience with the Zimpro Low- 

Pressure Wet Air Oxidation Process, 

W79-07845 5E 
GOVIND BALLABH PANT UNIV. OF 
AGRICULTURE AND TECHNOLOGY, 
PANTNAGAR (INDIA). 

Discrete Dynamic Model of Watershed Sedi- 

ment Yield, 

W79-07539 2J 


GRIFFITH UNIV., NATHAN (AUSTRALIA). 
SCHOOL OF AUSTRALIAN 
ENVIRONMENTAL STUDIES. 
Air and Water Movement in Porous Media: 
Compressibility Effects, 
W79-07544 2G 
GUAM UNIV., AGANA. WATER RESOURCES 
RESEARCH 
Freshwater Use Customs on Guam-An Explora- 
tory Study, 
W79-07569 6E 
HARBOR BRANCH FOUNDATION, INC., 
FORT PIERCE, FL. 
Hypothermal Mortality in Marine Fishes of 
South-Central Florida January, 1977, 
W79-07692 5c 
HEINZ (H. J.) CO. OF CANADA LTD., 
LEAMINGTON (ONTARIO). QUALITY 
ASSURANCE DEPT. 
Pretreatment of Vegetable Wastewater at the H. 
J. Heinz Plant in Leamington, Ontario, 
W79-07861 5D 
HELSINKI UNIV. (FINLAND). DEPT. OF 
ENVIRONMENTAL SCIENCE. 
Mercury Accumulation in Ipomoea Aquatica 
(Forsk) Near a Caustic Soda Factory in Thai- 
land, 
W79-07653 5C 
HIROSHIMA UNIV. (JAPAN). FACULTY OF 
FISHERIES AND ANIMAL HUSBANDRY. 
Calanoid Copepod Eggs in Sea-Bottom Muds. 
IV. Effects of Some Environmental Factors on 
the Hatching of Resting Eggs, 
W79-07642 5B 
HOUSTON UNIV., TX. DEPT. OF 
BIOPHYSICAL SCIENCES. 
Alkanes in Plankton from the Buccaneer Oil- 


field, 

W79-07655 5C 
HYDROSCIENCE, INC., ARLINGTON, TX. 

Nutrient Modeling, 

W79-07988 5B 


IBM SCIENTIFIC CENTER, VENICE (ITALY). 
Groundwater Contour Mapping in Venice by 
Stochastic interpolators, 1. Theory, 


W79-07559 2F 


INSTITUTE OF BIOLOGY OF SOUTHERN SEAS, SEVASTOPOL (USSR). DEPT. OF 







Groundwater Contour Mapping in Venice by 
Stochastic Interpolators, 2. Results, 
W79-07560 2F 


ICHTHYOLOGICAL ASSOCIATES, INC., 
MIDDLETOWN, DE. EXPERIMENTAL 
STUDIES. 

Effects of Thermal Discharges on Freshwater 

Fishes, 

W79-07982 5C 
IDAHO UNIV., MOSCOW. GRADUATE 
SCHOOL. 

Methodologies for the Determination of Flow 

Duration Curves at Specific Sites on Ungaged 

Reaches of Streams, 

W79-07579 2E 
IIT RESEARCH INST., CHICAGO, IL. 

The Economic Impact of Alternative Cyanide 

Standards in Illinois, 

W79-07885 6E 
IIT RESEARCH INST., CHICAGO, IN. 

Cyanide Removal from Petroleum Refinery 

Waste Water Using Powdered Activated 

Carbon, 

W79-07806 5D 
ILLINOIS STATE WATER SURVEY, PEORIA. 
WATER QUALITY, SECTION. 

Nutrient Budget Analysis for Rend Lake in IIli- 

nois, 

W79-07748 5A 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DEPT. OF CIVIL ENGINEERING. 

Evaluation of Leachate Treatment Volume 1: 

Characterization of Leachate, 

W79-07807 5D 
Evaluation of Leachate Treatment Volume 2: 
Biological and Physical-Chemical Processes, 
W79-07808 5D 
IMPERIAL OIL ENTERPRISES, LTD., 
SARNIA (ONTARIO). 

Development and Implementation of an Im- 

proved Waste Water Treatment System at Impe- 


rial’s Sarina Refinery, 

W79-07853 5D 
INDIAN INST. OF TECH., MADRAS. OCEAN 
ENGINEERING CENTRE. 

Buoyant Jet Discharge into Finite Ambient 

Waters, 

W79-07532 5B 


INGERSOLL-RAND CO., PHILLIPSBURG, NJ. 
Bit Maintenance, 
W79-07509 8C 

INSTITUT RUDJER BOSKOVIC, ZAGREB 

(YUGOSLAVIA). LAB. FOR MARINE 

MOLECULAR BIOLOGY. 

Induction of Benzo (a) Pyrene Monooxygenase 
in Fish and the Salmonella Test as a Tool for 
Detecting Mutagenic/Carcinogenic Xenobiotics 
in the Aquatic Environment, 
W79-07669 5C 

INSTITUTE FUER WASSERFORSCHUNG 

G.M.B.H., DORTMUND, (GERMANY, F.R.). 
Application of a New Bioassay to Screen the 
Toxicity of Polychlorinated Biphenyls on Blue- 
Green Algae, 
W79-07658 5A 

INSTITUTE OF BIOLOGY OF SOUTHERN 

SEAS, SEVASTOPOL (USSR). DEPT. OF 

MARINE SANITARY HYDROBIOLOGY. 
Effect of High Concentrations of Petroleum and 
Phenol on the Metabolism of Nucleic Acids of 
Algae Macrophytes, 


W79-07599 SC 








ORGANIZATIONAL 


INSTITUTE OF HYDROLOGY, WALLINGFORD (ENGLAND). 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
A Physically Based, Variable Contributing Area 
Model of Basin Hydrology, 
W79-07753 2A 


The Hydrological Response of Headwater and 
Sideslope Areas, 
Ww79. 55 2E 


INSTITUTE OF PAPER CHEMISTRY, 
APPLETON, WI. 
Biomonitoring of Pulp and Paper Effluents, 
W79-07983 SA 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
HUNTINGDON (ENGLAND). MONKS WOOD 
EXPERIMENTAL STATION. 
The Influence of Rearing Density on the Subse- 
quent Response to DDT Dosing for Tadpoles of 
the Frog Rana Temporaria, 
W79-07663 $C 


INTERNATIONAL LAB. OF MARINE 
RADIOACTIVITY, MONTE CARLO 
(MONACO). OCEANOGRAPHIC MUSEUM. 





Remobilization of Sedi iated PCBs by 
the Worm Nereis Diversicolor, 
W79-07623 5C 


IOWA STATE UNIV., AMES. DEPT. OF 
ENTOMOLOGY. 
Organochlorine Insecticide Residues in Amphib- 
ians and Reptiles from Iowa and Lizards from 
the Southwestern United States, 
W79-07667 $C 


KANSAS AGRICULTURAL EXPERIMENT 
STATION, MANHATTAN, 
Harvesting Runoff from Precipitation on Irrigat- 
ed Lands, 
W79-07890 3F 


KANSAS STATE UNIV., MANHATTAN. DEPT. 
OF AGRICULTURAL ENGINEERING. 
The Effect of Lake Destratification on Water 
Quality, 
W79-07745 2H 


KOBE UNIV. OF MERCANTILE MARINE 
(JAPAN). RESEARCH INST. OF MARINE 


CARGO TRANSPORTATION. 
Experimental Degradation of Crude Oil by 
Marine Bacteria, 
W79-07594 5B 


KYOTO UNIV., (JAPAN). RESEARCH INST. 
FOR FOOD SCIENCE. 
Microbiological Studies on the Nitrogen Cycle 
in Aquatic Environments - V Nitrogen Metabo- 
lism in the Goldfish Culturing Pond, 
W79-07592 5B 


KYUSHU UNIV., FUKUOKA (JAPAN). 
FACULTY OF AGRICULTURE. 
Relation between Toxicity and Accumulation of 
Various Chlorophenols in Goldfish, 
W79-07614 5B 


KYUSHU UNIV., FUKUOKA, (JAPAN). 
FISHERIES RESEARCH LAB. 
Availabilities of Three Iron Compounds as Di- 
etary Iron Sources for Red Sea Bream, 
W79-07602 5c 


Requirement of Red Sea Bream for Dietary Mg, 
W79-07615 5c 


LAKE STATES FOREST EXPERIMENT 
STATION, ST. PAUL, MN. 
Forest Sites, Bog Processes, and Peatland Types 
in the Glacial Lake Agassiz Region, Minnesota, 
W79-07739 2H 


LENINGRAD CIVIL ENGINEERING INST. 
(USSR). 
Inorganic Suspended Sludge Dewatering, 
W79-07834 SE 


OR-6. 


LTE RS Pe ee rere 


Physical, Chemical, and Biological Treatment 
Techniques for Industrial Wastes. Volume 1, 
W79-07873 5D 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY 
Identification of Suspended Sediment Sources 
by Means of Magnetic Measurements: Some Pre- 


liminary Results, 

W79-07533 5B 
LOUISIANA STATE UNIV., BATON ROUGE. 
CENTER FOR WETLANDS RESOURCES, 

Trace and Toxic Metal Uptake by Marsh Plants 

as Affected by Eh, Ph, and Salinity, 

W79-07727 2K 


LUND UNIV. (SWEDEN). LIMNOLOGY INST. 
The Effects of Temperature and Different Food 
Organisms on the Rate of Gastric Evacuation in 
Perch (Perca Fluviatilis), 

W79-07683 5C 


MAFF VETERINARY INVESTIGATION 
CENTRE, LOUGHBOROUGH (ENGLAND). 
Chronic Lead Poisoning in a Herd of Mute 


/ ‘Swans, 
PP hide tinged 5C 
MAKERERE UNIV., KAMPALA (UGANDA). 
DEPT. OF BOTANY. 
Nutrient Relationships in the Detritus of a 
Tropical Swamp, 
'W79-07736 2K 


MALAYA UNIV., KUALA LUMPUR 
(MALAYSIA). DEPT. OF ZOOLOGY. 
Effect of Methamidophos on the Growth Rate 
and Esterase Activity of the Common Carp Cy- 
prinus Carpio L. 
W79-07607 5C 
MANCHESTER UNIV. (ENGLAND). 
Dieldrin Pollution in the River Holme Catch- 
ment, Yorkshire, 
W79-07604 5C 


MARATHWADA UNIV., AURANGABAD 
(INDIA). DEPT. OF CHEMISTRY. 
Effect of Phenobarbital and Hexobarbital Treat- 
ment on Lepidocephalichthys Thermalis, A 
Fresh Water Fish, 
W79-07611 5C 





MARINE LAB., ABERDEEN (SCOTLAND). 
Bureau of Land Management South Texas Outer 
Continental Shelf Report of Consultancy on 
Benthic Ecology Programme - 22 August - 11 
September and 24 October - 5 November, 
W79-07918 5C 


MARTEL LABS., INC., BALTIMORE, MD. 
Existing State and Local Wetland Surveys 
(1965-1975). Volume II: Narrative, 

W79-07726 7B 


MARYLAND DEPT. OF NATURAL 
RESOURCES, ANNAPOLIS. ENERGY AND 
COASTAL ZONE ADMINISTRATION. 
The Rising Costs of Mine Drainage Abatement, 
W79-07977 5D 


MARYLAND DEPT. OF NATURAL 
RESOURCES, ANNAPOLIS. WATER 
RESOURCES ADMINISTRATION. 

Benthic Macroinvertebrates of the Freshwater 

Potomac, 

W79-07966 5c 


The Fishery of the Piedmont Potomac, 
W79-07972 5C 


Acid Mine Drainage and the Clean Water Act, 
W79-07978 6 





MARYLAND DEPT. OF NATURAL 
RESOURCES, CUMBERLAND. REGIONAL 
SERVICE CENTER. 
Fishes of the Appalachian Region of Maryland, 
W79-07970 5C 


»» COLLEGE PARK. DEPT. 


W79-07963 5A 


Impact of Wastewater Treatment Plant Dis- 
charges, 
W79-07985 SC 


MARYLAND UNIV., FROSTBURG. 
APPALACHIAN ENVIRONMENTAL LAB. 
Influence of a Barite Tailings Pond Rupture on 
the Fishes of Big River, Missouri, 
W79-07507 SC 


Inertia and Elasticity as a Stream Classification 
System: Youghiogheny River Case History 
Evaluation, 

W79-07508 5C 


Drainage Evolution and Fish Dispersal in the 
Central Appalachians: Summary, 


W79-07510 2E 
The Zoogeography of the Freshwater Fishes of 
the Potomac River Basin, 

W79-07968 2A 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF BOTANY. 
Testing the Environment for Dispersed Muta- 
gens: Use of Plant Bioconcentrators Coupled 
with Microbial Mutagen Assays, 
W79-07587 5A 


Screening Aquatic Ecosystems for Mutagens 
with Fern Bioassays, 
W79-07588 SA 


MASSACHUSETTS UNIV., AMHERST. DEPT. 
OF CIVIL ENGINEERING. 

Compartmented Sediment Trap, 

W79-07538 2J 


MASSACHUSETTS UNIV., WALTHAM. DEPT. 
OF ENVIRONMENTAL SCIENCES. 
Bacterial Suppression of Chlorella by Hydroxy- 
lamine Production, 
W79-07589 5C 


MATRECON, INC., OAKLAND, CA. 
Liner Materials Exposed to Hazardous and 
Toxic Sludges, 
W79-07779 8G 


MCGILL UNIV. (MONTREAL). DEPT. OF 
CIVIL ENGINEERING AND APPLIED 


ics. 
L.N. Fan’s Data on Buoyant Jets in Crossflow, 
W79-07536 8B 


MELBOURNE UNIV., PARKVILLE 
(AUSTRALIA). ANTARCTIC DIV. 
Periodic Surging of the Antarctic Ice Sheet--An 
Assessment by Modeling, 
W79-07751 2C 


METCALF AND EDDY, INC., PALO ALTO, 
CA. 
Long-Term Effects of Land Application of Do- 
mestic Wastewater: Hollister, California, Rapid 
Infiltration Site, 


W79-07512 SE 
MIAMI UNIV., CORAL GABLES, FL. 
SCHOOL OF LAW. 

Wetlands Related Legislation in the United 

States, 

W79-07888 6E 
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MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF RESOURCES DEVELOPMENT. 

The Use of a Simple Model and Uncertainty 
Analysis in Lake Management, 

W79-07996 6A 


MICHIGAN STATE UNIV., EAST LANSING. 
INST. OF WATER RESEARCH. 

Larval Fish Distribution in Southwestern Lake 
Erie Near the Monroe Power Plant, 

W79-07519 5C 


MIDWEST RESEARCH INST., KANSAS CITY, 
MO. 

Organic Compounds in Organophosphorus Pes- 
ticide Manufacturing Wastewaters, 

W79-07513 SE 


MINNESOTA, UNIV., ST. PAUL. DEPT. OF 
ENTOMOLOGY, FISHERIES, AND 
WILDLIFE. 
Lethal and Sublethal Effects of Binary Mixtures 
of Cyanide and Hexavalent Chromium, Zinc, or 
Ammonia to the Fathead Minnow (Pimephales 
Promelas) and Rainbow Trout (Salmo Gaird- 
neri), 
W79-07610 5C 


The Effects of Hydrogen Cyanide on Asellus 
Communis and Gammarus Pseudolimnaeus and 
Changes in their Competitive Response when 
Exposed Simultaneously, 

W79-07612 5C 


MONTANA STATE UNIV., BOZEMAN. 
CENTER FOR INTERDISCIPLINARY 
STUDIES, 

Water Right Laws as they Affect Land Acquisi- 

tion and Construction, 

W79-07891 4A 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. 
The Swirl Concentrator for Treating and Regu- 
lating Sewered (Separate and Combined) and 
Unsewered Flows, 
W79-07823 5D 


MUSKEGON COUNTY WASTEWATER 
MANAGEMENT SYSTEM, MI. 
Performance and Economics of the System, 
W79-07866 5D 


NATIONAL ACADEMY OF SCIENCES, 
WASHINGTON, DC. 
Drinking Water and Health. Part I, Chapters 1- 
5. A Report of the Safe Drinking Water Com- 
mittee, 
W79-07590 5C 


Drinking Water and Health Part 2, Chapters 6 
and 7, A Report of the Safe Drinking Water 
Committee, 

W79-07591 5C 


NATIONAL ASSOCIATION OF 

CONSERVATION DISTRICTS, 

WASHINGTON, DC. 
Conservation Districts and 208 Water Quality 
Management-Nonpoint Source Identification 
and Assessment, Selection of Best Management 
Practices, Management Agencies, Regulatory 
Programs, 
W79-07886 44 


NATIONAL COUNCIL OF THE PAPER 
INDUSTRY FOR AIR AND STREAM 
IMPROVEMENT, INC., NEW YORK. 
Current Status and Directions of Development 
of Physico-Mechanical Effluent Treatment in 
the Paper Industry, 
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NATIONAL ENVIRONMENTAL RESEARCH 
CENTER, CINCINNATI, OH. ADVANCED 
WASTE TREATMENT RESEARCH LAB. 
Municipal Sludge Management Research Pro- 
gram in the U.S.A., 
W79-07833 5E 


NATIONAL INST. OF OCEANOGRAPHY, 
COCHIN (INDIA); AND INDIAN OCEAN 
BIOLOGICAL CENTRE. 
Distribution of Chaetognaths Along the Salinity 
Gradient in the Cochin Backwater, an Estuary 
Connected to the Arabian Sea, 
W79-07675 5C 


NATIONAL MARINE FISHERIES SERVICE, 
AUKE BAY, AK. AUKE BAY LAB. 
Effects of Temperature on the Median Toler- 
ance Limit of Pink Salmon and Shrimp Exposed 
to Toluene, Naphthalene, and Cook Inlet Crude 


Oi , 
W79-07637 5C 


NATIONAL MARINE FISHERIES SERVICE, 
HIGHLANDS, NJ. SANDY HOOK SPORT 
FISHERIES MARINE LAB, 
Review of Oxygen Depletion and Associated 
Mass Mortalities of Shellfish in the Middle At- 
lantic Bight in 1976, 
W79-07596 SE, 


Detection of Naphthalene by the Blue Crab, 
Callinectes Sapidus, 
W79-07676 SA 


NATIONAL PHYSICAL RESEARCH LAB., 
PRETORIA (SOUTH AFRICA). APPLIED 
SPECTROSCOPY DIV. 

The Distribution of Trace Metals in the Wilder- 

ness Lakes, 

W79-07994 5A 


NATIONAL POWER PLANT TEAM, ANN 
ARBOR, MI. 
An Empirical Transport Model for Evaluating 
Entrainment of Aquatic Organisms by Power 


Plants, 
W79-07515 7B 


NATIONAL WATER WELL ASSOCIATION, 
WORTHINGTON, OH. 
Innovations Simplify Shallow Well Monitoring, 
W79-07761 7B 


NATIONAL WATER WELL ASSOCIATION, 
WOTHINGTON, OH. 

Ground Water Heat Pump Update, 

W79-07640 8C 


Removing Hydrogen Sulfide with Hydrogen 
Peroxide, 
W79-07762 SF 


NATURE CONSERVANCY COUNCIL, 
HAMPSHIRE (ENGLAND). 

Muddy Foreshores, 

W79-07720 2L 


NEVADA UNIV., LAS VEGAS. DEPT. OF 
BIOLOGICAL SCIENCES. 
Distribution of Phytoplankton in Florida Lakes, 
W79-07771 


NEW MEXICO STATE UNIV., LAS CRUCES. 
DEPT. OF AGRONOMY. 
Minimizing the Salt Burden of Irrigation Drain- 
age Water in the Pecos Valley of New Mexico, 
W79-07714 3B 


NEW SOUTH WALES UNIV., KENSINGTON 
(AUSTRALIA). SCHOOL OF CIVIL 
ENGINEERING. 
Use of Specific Conductance and Contact Time 
Relations for Separating Flow Components in 
Storm Runoff, 
W79-07764 2B 


NOTRE DAME UNIV., IN. DEPT. OF CIVIL ENGINEERING. 





NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, 
ALBANY, 

Lake Champlain Fisheries Investigation: United 

States Waters, 

W79-07743 21 


NEW YORK STATE DEPT. OF 
ENVIRONMENTAL CONSERVATION, 
ALBANY. DIV, OF PURE WATERS. 
Controlling PCB Discharges to the Environ- 
ment, 
W79-07857 5B 


NORMANDEAU ASSOCIATES, BEDFORD, 
NH. 
Acute Toxicity of Platinum to Coho Salmon 
(Oncorhynchus Kisutch), 
W79-07644 5C 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH, DEPT. OF BIOLOGICAL AND 
AGRICULTURAL ENGINEERING. 

Effect of Drain Diameter, Openings and Enve- 

lopes on Water Table Drawdown, 

W79-07545 2F 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF BOTANY. 
Response of Phytoplankton and Bacteria to 
Water Quality in the Chowan River, North 
Carolina, 
W79-07568 5C 


NORTH CAROLINA STATE UNIV. AT 
RALEIGH. DEPT. OF SOIL SCIENCE. 
Temperature and pH as Limiting Factors in 
Loss of Nitrate from Saturated Atlantic Coastal 
Plain Soils, 
W79-07564 2K 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL. DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
A Field Study of the Relationship between 
Heavy Metal Concentrations in Stream Water 
and Selected Benthic Macroinvertebrate Spe- 
cies, 
W79-07570 5B 


NORTH CAROLINA, UNIV. AT CHAPEL 
HILL. DEPT. OF ZOOLOGY. 
Adaptations to Sulfide in the Meiofauna of the 
Sulfide System. I. 35S-Sulfide Accumulation and 
the Presence of a Sulfide Detoxification System, 
W79-07652 5B 


NORTHERN IRELAND DEPT. OF 
AGRICULTURE, ANTRIM. FRESHWATER 
BIOLOGICAL INVESTIGATION UNIT. 
Changes in Phytoplankton Physiology and. Mor- 
phology in Response to Dissolved Nutrients in 
Lough Neagh, N. Ireland, 
W79-07621 SA 


NORTHERN IRELAND POLYTECHNIC 
JORDANSTOWN. SCHOOL OF LIFE 
SCIENCES. 
Zinc and Copper Levels in Belfast Lough, 
W79-07657 5C 


NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF CIVIL ENGINEERING. 


Performance Tests on Full-Scale Tertiary 
Granular Media Filters, 
W79-07821 5D 


NOTRE DAME UNIV., IN. DEPT. OF CIVIL 
ENGINEERING. 
Application of Sequencing Batch Reactors for 
Treatment of . Municipal and Industrial 
Wastewaters (First Annual Report, July 1, 1976 
to June 30, 1977), 
W79-07800 5D 
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OAK RIDGE NATIONAL LAB., TN. 


OAK RIDGE NATIONAL LAB., TN. 
Nutrient Dynamics of Freshwater Riverine 
Marshes and the Role of Emergent Macro- 
phytes, 
W79-07734 2K 


OCCOQUAN WATER SHED MONITORING 
LAB., MANASSAS, VA, 
Urban Runoff and the Stream Life of the Occo- 
quan, 
W79-07987 5B 


OCEAN DATA SYSTEMS, INC., 
WILMINGTON, NC. COASTAL ZONE 
RESOURCES DIV. 

Handbook for Terrestrial Wildlife Habitat De- 

velopment of Dredged Material, 

W79-07527 SE 


OCEANOGRAPHIC INST. OF WASHINGTON, 
SEATTLE. 
Washington State Refineries: Petroleum, Petro- 
leum Derivatives and Wastewater Effluent 
Characteristics, 
W79-07799 5B 


OFFICE OF TECHNOLOGY ASSESSMENT, 
WASHINGTON, DC. 
Federal Role in OCS Oil and Gas Development. 
W79-07931 5C 


ONTARIO MINING ASSOCIATION, 
TORONTO. 
Mining and the Environment - A Quarter Cen- 
tury in Review, 
W79-07859 5D 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, REXDALE. LIMNOLOGY 
AND TOXICITY SECTION. 
Phytoplankton Community of an Acidified, 
Heavy Metal-Contaminated Lake Near Sudbury, 
Ontario: 1973-1977, 
W79-07661 5C 


ONTARIO MINISTRY OF THE 
ENVIRONMENT (TORONTO). 
New Ontario Policy for Low Cost Alternatives 
to Communal Water and Sewage Treatment, 
W79-07843 6E 


Role of Treatability Studies for the Design and 
Operation of Nitrification in Activated Sludge 
Plants, 

W79-07846 5D 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO (ONTARIO). 
POLLUTION CONTROL BRANCH. 
The Role of the Ministry of the Environment in 
the Disposal of Liquid Industrial Waste in On- 
tario, 
W79-07856 5D 


ONTARIO MINISTRY OF THE 
ENVIRONMENT, TORONTO. WASTEWATER 
TREATMENT SECTION. 

Discharge of Heavy Metals to Municipal Sewers 

‘The Crunch May Come’, 

W79-07850 5D 


OREGON STATE UNIV., CORVALLIS. 

WATER RESOURCES RESEARCH INST. 
Toxic Materials in the Aquatic Environment, 
W79-07962 6G 


PARIS-11 UNIV., ORSAY (FRANCE). LAB. DE 
ZOOLOGIE. 
The Chronic Toxicity of Carbaryl and Lindane 
to the Freshwater Mollusc Lymnea Stagnalis L. 
(Toxicite Chronique du Carbaryl et du Lindane 
Chez le Mollusque d’eau Lymnea Stagnalis L), 
W79-07624 5C 
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PENNSYLVANIA STATE UNIV., UNIVERSITY 
PARK. DEPT. OF GEOSCIENCES, 
Annual Precipitation in the Northeast United 
States: Long Memory, Short Memory, or No 
Memory, 
W79-07555 2B 


PHYSICAL RESEARCH LAB., AHMEDABAD 
(INDIA). 
Hydrochemical Evidence of Sea Water Intru- 
sion Along the Mangrol-Chorwad Coast of 
Saurashtra, Gujarat, 
W79-07752 2L 


PICATINNY ARSENAL, DOVER, NJ. 
FELTMAN RESEARCH LABS. 
Compatibility of Flocculating Agents with 
RDX/TNT/Comp B, 
W79-07787 5D 


PRINCE GEORGE’S COUNTY 
GOVERNMENT, MD. 

Controlling Sediment Damage, 

W79-07990 4D 


PROCEDYNE CORP., NEW BRUNSWICK, NJ. 
A Method of Manure Disposal for Beef Packing 
Operation, 

W79-07795 5D 


PROCTER AND GAMBLE CO., CINCINNATI, 
OH. IVORYDALE TECHNICAL CENTER. 
Correlations between Daphnia Magna and Fath- 
ead Minnow (Pimephales Promelas) Chronic 
Toxicity Values for Several Classes of Test Sub- 
stances, 
W79-07603 5A 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
FORESTRY AND NATURAL RESOURCES, 
Water-Based Activity Involvement for Recrea- 
tion Consumers at State, Federal, Local, or Pri- 
vate Facilities, 
W79-07580 6B 


PURDUE UNIV., LAFAYETTE, IN. SCHOOL 
OF MECHANICAL ENGINEERING. 
Effects of a Barrier on Temperature Structure 
and Mixing in Thermally Stratified Water 
Cooled from Above, 
W79-07584 2A 


Free Convection in Thermally Stratified Water 
Cooled from Above, 
W79-07585 2A 


PURDUE UNIV., LAFAYETTE, IN. WATER 
RESOURCES RESEARCH CENTER. 
‘Arima’ Processes for . Hydrometeorological 
Forecasting and Simulation (Les Processus du 
Type ‘Arima’ pour la Prevision et la Simulation 
en Hydrometeorologie), 
W79-07583 2A 


QUEBEC UNIV., MONTREAL (CANADA), 
DEPT. OF BIOLOGY. 
Effects of Spring Water Levels on the Repro- 
duction of Upper Richelieu and Missisquoi Bay: 
Northern Pike (Esox Lucius L.), 
W79-07742 21 


QUEEN MARY COLL., LONDON 
(ENGLAND). DEPT. OF ZOOLOGY AND 
COMPARATIVE PHYSIOLOGY. 
Accumulation of Cadmium by Artemia Salina, 
W79-07605 


RESEARCH GROUP, INC., ATLANTA, GA. 
Flood Plain Development Pressures and Federal 
Programs-Part 1-Case Study Analysis and Rec- 
ommendations for the ‘201’ Wastewater Treat- 
ment Works Program, 

W79-07877 6E 


RESOURCES FOR THE FUTURE, INC., 
WASHINGTON, DC. 
OCS Development and Commercial and Recre- 
ational Fishing, 


W79-07934 SC 






RHODE ISLAND UNIV., KINGSTON. 
Comparison of Toxins in Three Isolates of Gon- 
yaulax Tamarensis (Dinophyceae), 

W79-07620 5A 


RICE UNIV., HOUSTON, TX. DEPT. OF 
GEOLOGY. . 
Completion of Shelled Microzoobenthon Sam- 


ples, 
W79-07915 SC 


ROCHESTER UNIV., NY. DEPT. OF 
BIOLOGY. 
Methylamine Uptake in the Green Alga Chlor- 
ella Pyrenoidosa, 
W79-07613 5C 


ROORKEE UNIV. (INDIA). DEPT. OF CIVIL 
ENGINEERING. 

Side Weir in Rectangular Channel, 

W79-07534 8B 


ROSE-HULMAN INST. OF TECH., TERRE 
HAUTE, IN. DEPT. OF CHEMICAL 
ENGINEERING. 
The Effect of Polyacrylamide Molecular Struc- 
ture on Flocculation Activity of Domestic 
Sewage, 
W79-07805 5D 


ROSENSTIEL SCHOOL OF MARINE AND 
ATMOSPHERIC SCIENCE, MIAMI, FL. 
A Portable Suction Dredge for Quantitative 
Sampling in Difficult Substrates, 
W79-07678 5A 


ROYAL DANISH SCHOOL OF PHARMACY 
COPENHAGEN. DEPT. OF CHEMISTRY. 
Modelling the Distribution and Effect of Heavy 
Metals in an Aquatic Ecosystem, 
W79-07686 5C 


S. V. REGIONAL COLL. OF ENGINEERING 
AND TECHNOLOGY, SURAT (INDIA). DEPT. 
OF CIVIL ENGINEERING. 

Flow Characteristics in Two-Dimensional Ex- 

pansions, 

W79-07551 2E 


SAINT CATHARINE’S COLL., CAMBRIDGE 
(ENGLAND). DEPT. OF ZOOLOGY. 

The Coastline, 

W79-07718 2L 


SAINT CATHERINE’S COLL., CAMBRIDGE 
(ENGLAND). 
Saving the Coast: The British Experience, 
W79-07899 


SALA MAGNETICS, INC., CAMBRIDGE, MA. 
Combined Storm Overflow Treatment with 
SALA-HGMF High Gradient Magnetic Filters, 
W79-07819 5D 


SALT RIVER PROJECT, PHOENIX, AZ; AND 
GEOLOGICAL SURVEY, PHOENIX, AZ. 
WATER RESOURCES DIV. 
The Application of Aerial and Satellite Snow- 
Mapping Techniques for Multi-Purpose Reser- 
voir System Operations in Arizona, 
W79-07695 7B 


SAN DIEGO STATE UNIV., CA. CENTER FOR 
REGIONAL ENVIRONMENTAL STUDIES. 
Natural Resources of Coastal Wetlands in 
Northern Santa Barbara County, 
W79-07728 2L 


SAN DIEGO UNIV., CA. ENVIRONMENTAL 
STUDIES CENTER. 
The Natural Resources of Agua Hedionda 
Lagoon. Report Number 16 on California Coast- 
al Wetlands, 


W79-07731 2H 
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SASKATCHEWAN UNIV., SASKATOON. 


DEPT. OF BIOLOGY. 
Environmental Disturbance and Life Histories: 
Principles and Examples, 
W79-07636 5C 


SASKATCHEWAN UNIV., SASKATOON. 
DEPT. OF SOIL SCIENCE. 
Distribution and Fractionation of Arsenic in Se- 
lected Fresh Water Lake Sediments, 
W79-07689 SA 


SCIENCE AND EDUCATION 

ADMINISTRATION, BOISE, ID. 

NORTHWEST WATERSHED CENTER. 
Simulation of Arid Rangeland Watershed Hy- 
drology with the USDAHL-74 Model, 
W79-07557 2A 


SCIENCE AND EDUCATION 
ADMINISTRATION, BOISE, ID. 
NORTHWEST WATERSHED RESEARCH 
CENTER. 

Application of an Infiltrometer System for De- 

scribing Infiltration into Soils, 

W79-07543 2G 


SCIENCE AND EDUCATION 
ADMINISTRATION, FORT COLLINS, CO. 
A Monte Carlo Analysis of the Hydrologic Ef- 
fects of Spatial Variability of Infiltration, 
W79-07760 2G 


SCIENCE AND EDUCATION 
ADMINISTRATION, FORT COLLINS, CO. 


AGRICULTURAL RESEARCH. 
Evaluation of Crop Water Stress under Limited 
Irrigation, 
W79-07892 21 


SCIENCE AND EDUCATION 
ADMINISTRATION, GRAND JUNCTION, CO. 


Evapotranspiration Computed to Estimate 
Leaching Fractions, 
W79-07546 2D 


SCIENCE AND EDUCATION 
ADMINISTRATION, KIMBERLY, ID. SNAKE 
RIVER CONSERVATION RESEARCH 
CENTER. 

Electronic Timers for Automated Surface Irri- 

gation Systems, 

W79-07989 3F 


SCIENCE AND EDUCATION 
ADMINISTRATION, MANHATTAN, KS. 
Wind Profile Parameters and Turbulence Inten- 
sity over Several Roughness Element Geome- 
tries, 
W79-07547 2D 


SCIENCE AND EDUCATION 
ADMINISTRATION, PHOENIX, AZ. WATER 
CONSERVATION LAB. 

Level-Basin Irrigation: A Method for Conserv- 

ing Water and Labor, 

W79-07506 3F 


SCIENCE AND EDUCATION 
ADMINISTRATION, ST. PAUL, MN. NORTH 
CENTRAL REGION. 
The Agricultural Value of Dredged Material, 
W79-07521 5E 


SCIENCE AND EDUCATION 
ADMINISTRATION, TEMPLE, TX. 
Hydrologic Effects of Brush Control on Texas 
Rangelands, 
W79-07558 2A 


SCOTTISH RESEARCH REACTOR CENTRE, 
EAST KILBRIDE. 
An Isotopic Study of Groundwater Seepage in 
the Central Kentucky Karst, 


W79-07757 2F 
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SEATTLE PACIFIC UNIV., WA. 


Habitat Development Field Investigations, Port 
St. Joe Seagrass Demonstration Site, Port St. 
Joe, Florida; Summary Report, 

W79-07531 5E 


SOIL CONSERVATION SERVICE, EAST 
LANSING, MI. 
Sediment Traps in Channels--Design Procedures 
and Performance, 
W79-07804 2J 


SOUTHAMPTON UNIV. (ENGLAND). DEPT. 
OF OCEANOGRAPHY. 
The Reproduction Behavior of Gammarus Due- 
beni (Lilljeborg), and the Inhibitory Effect of a 
Surface Active Agent, 
W79-07672 5C 


SOUTHERN CALIFORNIA COASTAL WATER 

RESEARCH PROJECT EL SEGUNDO. 
Vessel-Related Contamination of Southern Cali- 
fornia Harbours by Copper and Other Metals, 
W79-07628 5C 


SOUTHERN ILLINOIS UNIV. AT 
CARBONDALE. DEPT. OF ZOOLOGY. 
Black Water and Two Peculiar Types of Stratifi- 
cation in an Organically Loaded Strip-Mine 
Lake, 
W79-07747 2H 


SOUTHERN ILLINOIS UNIV., 
CARBONDALE. DEPT. OF CHEMISTRY AND 
BIOCHEMISTRY. 

Voltammetric Ion Selective Electrode for the 

Determination of Nitrate, 

W79-07586 5A 


SOUTHWESTERN GREAT PLAINS 

RESEARCH CENTER, BUSHLAND, TX. 
Irrigated Corn Yield Response to Water, 
W79-07793 21 


STATE UNIV. OF NEW YORK AT STONY 
BROOK. MARINE SCIENCES RESEARCH 
CENTER. 
Field Investigations of the Nature, Degree, and 
Extent of Turbidity Generated by Open-Water 
Pipeline Disposal Operations, 
W79-07524 SE 


STATE UNIV. OF NEW YORK COLL. AT 
BUFFALO. GREAT LAKES LAB. 
Aquatic Disposal Field Investigations Ashtabula 
River Disposal Site, Ohio, Appendix C, Investi- 
gation of Water-Quality and Sediment Param- 
eters, 
W79-07525 5C 


STATE UNIV. OF NEW YORK COLL. OF 
ENVIRONMENTAL SCIENCE AND 
FORESTRY, SYRACUSE. SCHOOL OF 
BIOLOGY, CHEMISTRY AND ECOLOGY. 
Utilization of Soil Invertebrates in Stabilization, 
Decontamination, and Detoxification of Residu- 
al Sludges from Treatment of Wastewater (In- 
terim Report), 
W79-07802 5E 


SUFFOLK UNIV., BOSTON, MA. 
Protecting Massachusetts Wetlands, 
W79-07908 6E 


SWEDISH WATER AND AIR POLLUTION 

RESEARCH LAB., GOTEBORG (SWEDEN). 
Factors Influencing pH in Lake Water, 
W79-07687 5A 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
CIVIL ENGINEERING. 
The Use of Evapotranspiration as a Means of 
Wastewater Disposal, 


W79-07772 5D 





TEXAS UNIV. AT AUSTIN, PORT ARANSAS. PORT ARANSAS MARINE LAB. 







TENNESSEE UNIV., KNOXVILLE. 
MEMORIAL RESEARCH CENTER AND 
HOSPITAL. 

Transport, Distribution and Toxic Effects of 
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